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1. NEW WIRE ANNEALING | 





furnace utilizes the high speed 
convection heating system devel- 
oped for and widely used in Wilson 


furnaces for strip coil annealing. 


A high static, high volume fan, driven 


by a motor rated from 10 to 20 HP, 





drives the gases through an annulus 
between the inner cover and inner ; 


cover liner at velocities which pro- 


- 


duce heat transfers resulting in faster 
heating, faster cooling and better 
physical properties in the material } 


being annealed. 


To provide the greater amount of heat 


input required for this faster process- 


eee hewes ing, these furnaces are equipped with 


“O" type radiant firing tubes. Fuel 


economies of at least 15% result from | 


the use of this new type of firing tube. | 


PATENT No. 2,485,995 


ENGINEERING Go., Suc. 


20005 WEST LAKE ROAD « CLEVELAND, OHIO 
eB Telephone ACademy 4670 


INDUSTRIAL FURNACES * RADIANT TUBE HEATING * HEAT TREATING PROCESSES 











N every step in the production of U-S-S Amerloy, a high 

quality alloy heading wire, quality is carefully controlled. 
This careful control means that every inch of Amerloy is 
remarkably free from physical defects, thus keeping pro- 
duction rates high and tooling problems low. 

Too, quality control means that Amerloy has a uniform 
surface texture. Uniform color. Accurate dimensions. And 
it means that we can meet your requirements for strength, 
hardness, stiffness and workability. 

We'd like to show you how Amerloy can help you. So 
why not contact us? We can ship this heading wire to you 
NOW, in the quantities you need. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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WIRE & WIRE PRODUCTS, Vol. 25, No. 2, 


Spengel, Secy. and Treas. Subscription price: 


SILVER STAR SP 
ea RINGS 





Steel springs provide deep-cushioned comfort 
in automobile seats, chairs, innerspring’ mat- 
tresses, and other places where buoyant, rest- 
ful support is essential. 

The wire in good upholstery springs must 
be’ a special kind of steel, one engineered for 
this application alone. That is why Silver Star 
Spring Wire is so extensively used. Leading 
spring and bedding manufacturers use Silver 
Star because it fully meets the requirements 
for upholstery springs. 

Silver Star is a special-analysis, high- 
carbon wire that’s carefully processed to 
assure easy coiling and knotting. Springs 
made from it have uniform height and resili- 
ency, keep their liveliness and retain their 
shape through a lifetime of lasting comfort. 
You can count on its uniformity ... in gage, 
temper, physical properties. 

Silver Star is but one of Bethlehem’s wire 
specialties. If you have a problem in the 
selection or processing of steel wire, it may 
save you time and money to ask for a Beth- 
lehem engineer to study your requirements. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 








February, 1950. Publication Office, at One Sherman Ave., Jersey City 7, N. J. Executive 
Office, 300 Main Street, Stamford, Conn. Published monthly by the Quinn-Brown Publishing Corp., Richard E. Brown, President; R. S. 


U. 


S. $5.00; Canada, $5.00 per year; 50 cents per cepy; Foreign, $7.50 per year. Entered 


as second class matter, January 10, 1949, at the Post Office, Jersey City, N. J., under Act of March 3, 1879. 
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PAY-OFF FEATURES 


© Controls tension and braking auto- 
matically! 


®@ Prevents over-travel of wire and 
wire breakage! 


© Stops instantaneously when winding 
spool stops! 


e Self-aligning ball bearing pillow 
block reduces friction! 


PRICES 
Pay-off stand $125 


; Spark Tester $400 














Predetermined 
COUNTER { 


Here’s how leading wire producers 


TEST, WIND & MEASURE 
with Speed, Accuracy and Safety! 


4 


Simple, All-Automatic Operation! 


SPARK TESTER FEATURES TAKE-UP FEATURES 


Detects all dielectric faults! e Worthington All-Speed Drive feeds 
eT : en oer at 100 to 1500 feet per minute. 
a Se SE ey ee ee Other speed ranges available. 
© Push-button Start & Stop Control! © Equipped with automatic brake! 
© Electrically measures predetermined 
lengths, and stops when pre-set run 


is completed! 


e Stops instantaneously when fault 
occurs! 


@ Motor-driven adjustable ~ traverse 


© Automatic torque control for slow with width-adjusting stops! 


starting prevents breaking or 
stretching of wires! 


PRICE 
® Meets Underwriters Laboratories’ Take-up $700 


specifications for spark testing! 


Write us today Jor detailed information! 


WN THE R. L. DAVIS ELECTRIC €O., INC. © WALLINGFORD, CONN. 
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SU tape SPARK TESTERS ©@ SPOOLERS ¢@ TAKE-UPS © CAPSTANS 
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on Your 
Grinding JO" 


pring 
Discs! 
, NORTON 


wit 


Because—Norton vitrified discs are available with the right 
abrasive, grain size, grade, structure and type of mounting to 
give you these cost-cutting results: 

1. Faster Cut —more usable springs per hour. 


2. Cooler Cut —a minimum of burrs, burning 
and distortion with resultant 
better quality. 


3. Longer Life —the faster cutting action and 
more durable bond of Norton 
vitriiied discs means less dres- 
sing is necessary — these discs 
last longer. 


4. Uniform Grinding —the same fast, cool cutting ac- 
Action tion from each dise throughout 

its entire life—discs not affected 

by coolant, aging or storage 


conditions. 
PLUS — Lower —vitrified discs cost substantially 
Initial Cost less than resinoid discs. 


Try vitrified discs of the latest Norton abrasive development—32 
ALUNDUM abrasive—for best results on critical stainless steel 
grinding jobs (suggested specification, 32A36-JI2VBEP). And for 
cutting costs on your alloy steel jobs, try discs of tough, sharp 
57 ALUNDUM abrasive (suggested specification, 57A246- 
LIIVBEP). They’re available in all standard sizes (15” to 72” in 
diameter) and with all types of mountings. 


NORTON COMPANY + WORCESTER 6, MASS. 


Consult Your Classified Telephone Directory 


Distributors In All Principal Cities 


WNORTONK 
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“Gdlaking better products to make 









HEAVY WIRE SPRINGS 





other products better” 
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| & improvements 


| set the pace for 
| Modern Wire Mills 
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Photographs of Wire Mills courtesy 
of The Vaughn Machinery Company 





| Ry STEEL & CARBIDE CORPORATION 
McKEESPORT. PA. - NEW YORK - HARTFORD - PHILADELPHIA - PITTSBURGH - CLEVELAND 
DAYTON - DETROIT - CHICAGO - LOS ANGELES 
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ROBERTSON HYDRAULIC PRESSES 


Why? . . . Because Robertson Equipment not only 
is precision manufactured, but precision engineered 
to perform specific operations . . . such as produc- 
ing the world's most widely used lead encased 
cables with a close fitting lead sheath of maximum 
density and uniformity, at lower operating and 
maintenance costs. 


Today, Robertson Equipment is the acme of per- 
fection . .. a culmination of over 92 years’ special- 
ized experience in designing and building high pres- 
sure hydraulic equipment exclusively. Please con- 
sult our capable engineers on specific problems. 


Closed Lead A 
Melting Pot — 4 
Hydraulic ¥ | 


125-137 WATER STREET, BROOKLYN 1, NEW YORK 
‘ Designers and Buliders of aif Types of Lead Encasing Machinery 
Since 1858 
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ALUMINUM LASTS 


.--it keeps your wire goods sold 


Look what a milk bottle carrier does. It knocks 
around in a truck all day. Carries wet bottles. 
Stands repeated steaming. Yet it stays on the job 
year after year when made of Alcoa Aluminum 
Wire. Because aluminum Jasts. 

Make your products of Aleoa Wire and you offer 
the same highly salable advantage of long life. 

Your shopmen will like the way Alcoa Wire 


forms on your present equipment. Simple procedures 


make painted and plated finishes cling to it. Or 
you can eliminate finishing altogether. Your local 
Alcoa salesman will tell you more about this 
economical wire that goes three times further than 
heavy metals. Ask him to furnish you with free 
books like “Aleoa Aluminum and Its Alloys” plus 
‘“*Finishes for Alcoa Aluminum’’. Or write 
ALumMINUM Company oF America,1950B Gulf 
Building, Pittsburgh 19, Pennsylvania. 


). Regey:- Win irit, 


INGOT * SHEET & PLATE * SHAPES, ROLLED & EXTRUDED * WIRE * ROD * BAR * TUBING * PIPE * SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS + IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS + SCREW MACHINE PRODUCTS * FABRICATED PRODUCTS + FASTENERS + FOIL * ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS ® 
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PINNING AND 
CORLING ROLLERS 
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Improved shop practice reduces costs, 
helps meet competition. And you'll 
reduce costs with money-saving, time- 
saving Talide Dies that outwear steel 
dies at least 20 times, and on many 
occasions outwear them as high as 50 
to 1. Too, down time of your equip- 
ment can be reduced by over 50% 
since Talide Metal needs little redress- 
ing. Made from hardest metal known, 
with great compressive strength, wear 
on Talide drawing dies after thous- 


DRAWING D 
(For Wire, Tubing a te Stock) 
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SWAGING pies ; 
(For Forming Solid en 
Tubuler Shapes) 









PIERCING 


ands of draws is almost negligible! 
N DIES 
AND LAMINATION 


Send for Die and Wear Part Catalog 
48-WP. 


ees) MILL CANDIES CORPORATION 








YOUNGSTOWN :: OHIO Pioneers in Tungsten Carbide Matellaroy 
CUTTING TOOLS 


DRAWING DIES WEAR RESISTANT PARTS 
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° ~ eustom built to meet customers’ requirements 

















ScRAPLESS Nut Quality Wire is not an ordinary steel 
for common applications. It is a custom built product designed 
to meet customers’ specific requirements for cold heading, cold 
punching, cold expanding and threading, in the production 
of a variety of nut shapes on continuous heading machines. 
Every step of its manufacture is carefully controlled:-from 
the melting furnaces to the final drawing operation on the 
wire machines. Each coil of wire is subjected to close inspec- 
tion and rigid tests with modern electrical testing apparatus. 
Youngstown’s Scrapless Nut Quality Wire 





is furnished in various compositions, in- 






cluding AISI standard as well as special 






sulphurized steels. 
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STEEL WIRE 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 7%! tee: — Yosssow » oss 


Manufacturers of Carbon, Alloy and Yoloy Steel > Export Office-500 Fifth Avenue, New York 


WIRE - COLD FINISHED CARBON AND ALLOY BARS - PIPE AND TUBULAR PRODUCTS - CONDUIT - RODS 
SHEETS - PLATES - BARS - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES. 
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LOW TEMPERATURE 
DESCALING 


Reduces or Eliminates Acid Pickling: 
1. Descaling at 700°F. in the process of scale reduction, the scale 
is the basis of salt bath replenishment. 


Descaling at 700’ F. may be applied to all ferrous and austenitic 
steels and most non-ferrous metals. 


bo 


Continuous descaling of strip, wire—or cleaning after anneal- 
ing or normalizing. 


NN) 
e 


4. The residual heat can be used to clean directly after any nor- 
malizing or annealing cycle. 


5. By balancing out the use of Sodium descaling to brightening 
acids—there can be no stream pollution problem. 


Materials: 


1. Contracts are available for—Sodium—Caustic—and Ammonia. 
Delivery guaranteed. 


Equipment: 
1. Packaged units for ar.y production operation. 


2. Continuous units that can be used as part of existing process- 
ing equipment. 


Proven: 
1. Installations can be inspected in production operation. 


2. Samples: Free sample will be cleaned to demonstrate manu- 
facturing savings. 


Write for Details: 


The A. F. HOLDEN COMP AN Y Metallurgical Engineers 


Manufacturers of Heat Treating Baths & Furnaces 


New Haven 8, Conn. 1627 W. Fort St., Detroit 16, Mich. 


Foreign Manufacturers: Canada—Peacock Brothers, Ltd., Montreal 
France—Fours Electriques Ripoche, Paris 
Belgium—Le Four Industriel Belge, Antwerp. 


Representatives in Twenty-One Foreign Countries 
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IT’S BEEN PROVED in plants the country over . . . that Roebling Cold 
Rolled Spring Steel saves preparation time on machines, minimizes machine 
stoppages, and cuts down the number of rejects. And this is only natural! 
Every inch of Roebling Spring Steel is identical in gauge, grain and finish... 


meets users’ specifications with absolute uniformity. 


Roebling Cold Rolled Spring Steel is available annealed, hard rolled un- 
tempered; scaleless tempered; tempered and polished; tempered, polished 
and strawed; or tempered, polished and blued. 


Your Roebling Field Man will gladly help you choose the cold rolled spring 
steel, or round, flat or shaped wire, that will improve your product and your 
production. John A. Roebling’s Sons Company, Trenton 2, New Jersey. 


E a iL. a ae & A CENTURY OF CONFIDENCE 


Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. Roosevelt Road 
* Cincinnati, 3253 Fredonia Ave. * Cleveland, 701 St. Clair Ave., N. E. * Denver, 4801 
Jackson St. * Houston, 6216 Navigation Blvd. Los Angeles, 216 S. Alameda St. * 
New York, 19 Rector St. * Philadelphia, 12 S. Twelfth St. * Portland, 1932 N. W. 
14th Ave. * San Francisco, 1740 Seventeenth St. * Seattle, 900 First Ave. S. 














..» why Fiberglas* 150’s Yarns are being used for supporting 
braids or wraps for the jackets of portable cords? 


e@ HIGH TENSILE STRENGTH 

@ PERMANENT— WILL NOT ROT 

@ WILL NOT BURN 

@ SMALL SIZE—PERMITS THICKER JACKET WALL 
—IMPROVES APPEARANCE 


e LOW COST 


For complete information about Fiberglas Yarns for this and other 
electrical uses, write Owens-Corning Fiberglas Corporation, Dept. 875, | 
16 East 56th St., New York 22, N.Y. 





Se 


Fiberglas Corporation for a variety of Tm REG. US. PAT. OFF 





OWENS-CORNING 
“Fibergla. is the trade-mark (Reg. K ] 
U.S. Pat. Off.) of Owens-Corning ] B ze 7 
products made of or with glass fibers. : 
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Monel pickling hook used at 
the Pittsburgh Steel Co., Pitts- 
burgh, Pa. 











Fabricated by Youngstown 
Welding and Engineering Co., 
Youngstown, Ohio. 
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Longer life is an old story to users of Monel* pickling equipment, 
(over 40 years old in fact.) 






Pittsburgh Steel Company, too, found that out when they 
installed Monel pickling hooks to handle coils of steel wire. 





Before turning to Monel, hooks of other materials had been tried. 
Sulfuric acid and wire-coating chemicals ruined all of them 
within seven months! 






The Monel hooks, however, ended that problem. So far, they have 
outlasted the best of the others by six times, and are still 
in service after 314 years. 






Today, at Pittsburgh Steel, 14 Monel hooks are in operation, 
each handling payloads up to 2400 pounds. 






“Pick” Monet for all types of pickling equipment. It can be 

fabricated to your needs out of economical, standard mill forms. 
For more information on Monel and Monel fabricators, write 
our Ray Reddell. *Reg. U. S. Pat. Off. 








THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y. 


EMBLEM i OF SERVICE 
abl mate 


‘“MONEL*’’ Pickling Equipment means Extra CAPACITY...Extra LIFE...Extra SAFETY 
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DEAD SOFT... AND EASY ON YOUR WIRE WORKING MACHINES 
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Spheroidizing changes the free cementite 
in steel from elongated shapes to 

small nodules or spheroids thus 
rendering the steel soft and ductile. 


Steel with this grain 
structure resists forming 
and is tough on wire working 
tools and dies. 


Here’s a wire that is really friendly to forming dies and 
wire working machines. It’s dead soft ... takes severe 
bends beautifully ...is easy to cut, swage, grind and polish. 
After forming, its temper or hardness can be restored. 


Because of these characteristics, Wissco Spheroidized Wire is 
ideally suited for making screw drivers, awls, ice-picks, parts of 
toys and other products the manufacture of which calls for severe 
wire forming. 


The secret of the superiority of Wissco Spheroidized Wire lies in the 
use of specially selected heats of steel and exacting control of the heat 
treating operation to insure complete and uniform heating of each batch 
of wire. 


If you want further information on Wissco Spheroidized, or any of Wickwire 
Spencer’s innumerable types of high or low carbon steel specialty wires, 
won't you write us? Our metallurgists have a reputation for finding the answers 
to unusual wire applications. 








o ‘a fi 
© CEL, 4 
2 i ae a 
A PRODUCT OF WICKWIRE SPENCER STEEL DIVISION - THE COLORADO FUEL AND IRON CORPORATION | a 
WIRE SALES OFFICE—-361 DELAWARE AVE, BUFFALO 2,N. Y. coal 
EXECUTIVE OFFICE—soo FirtH AVE., NEW YORK 18,N. Y. AU =~ 
SALES OFFICES—soston . CHICAGO . DENVER - DETROIT - NEW YORK - PHILADELPHIA : < 
PACIFIC COAST SUBSIDIARY—rHE CALIFORNIA WIRE CLOTH CORP., OAKLAND 6, CAL. : ea 2 
WIRE Wee 














RINGBLOX 


INERY 


“Turn-on-a-dime” versatility is a long-famous quality of 
Vaughn Cold Drawing Machines. When you add the com- 
pletely-versatile factor to Vaughn speed, stamina, and safety, 
you have the net of truly profitable operation. May we 
give you the detailed facts? 

Vaughn, Motobloc, and Motoblox—registered U.S. Patent Office. 


THE VAUGHN MACHINERY COMPANY 
"CUYAHOGA FALLS, OHIO, U.S.A. 
COMPLETE COLD DAWING EQUIPMENT—Continuous or Single 


Hole ... for the Largest Bars and Tubes ... for the Smallest 
Wire ... Ferrous, Non-Ferrous Materials or their Alloys. 





Now you can get new highs in 
SAFETY... PRODUCTION... QUALITY 











“s : at speeds to 2500 feet per minute. 





The spooler, at right, is an integral part of the PATH- 
re FINDER and adjustable for spool loads up to 4000 Ibs. 
oe With low carbon wire drawn from the rod it operates 











YOU GET an amazing number of ad- 
vantages in the Marshall Richards 
PATHFINDER Multi Hole Wire Drawing 
Machine... For one thing, less friction 
at the die, plus efficient cooling, permit 
drawing at much higher speeds and 
with a consequent improvement of 
quality . . . Still another feature is the 
cold-cathode grid-controlled Mercury- 
Arc Rectifier which produces with D.C. 


MARSHALL RICHARDS MACHINE COMPANY, 


1100 BROAD STREET, TRENTON 10, NEW JERSEY 
Telephone, Trenton 9478 


motors the complete range of speeds 
needed for drawing all metals, and a 
minimum speed for maximum safety 
in threading up. 

Marshall Richards PATHFINDER is 
available with from two to six drawing 
blocks. It is outstanding for drawing 
ferrous and non-ferrous materials and 
sections requiring up to 6000 lbs. pull 
at the first die. A typical five-hole ma- 


Telegrams, Marich-Trenton 





chine draws high carbon steel at speeds 
to 1600 feet per minute. 
Write for full information about the 


PATHFINDER or the complete line of 
Marshall Richards equipment for draw- 
ing wire in all metals from .0004” to 
1 inch. 
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INDUSTRIAL COMPOUNDS CO. 


FEBRUARY, 1950 


— 

HE heart of Albert Einstein’s 

.new theory is contained in 
the four innocent-looking equations 
above. They are reproduced here 
for the benefit of any learned theo- 
retical physicists who may chance 
to glance at this page. 


As for ourselves, we'll come right 
out and ’fess up to the fact that our 
knowledge of this brilliant new 
theory adds up to a minus zero. But 
we're just as quick to admit that 
we've developed some right smart 
equations on our own hook — a 


We're one up on Mr. Einstein 


little less complicated, perhaps than 
the redoubtable Mr. Einstein’s, but 
mighty important in their own 
particular field! 

What's more, we're really one up 
on Mr. Einstein! For, while Einstein 
has to wait some twenty-odd years 
to prove his formula, the formulas 
perfected by STANDARD are being 
proved daily by leading wire pro- 
ducers all over the country! 

That doesn’t make us any smarter 
than the wizard of Princeton. It 


ee te tia oe 


STANDARD SERVICE CENTERS 


C. R. Mebl, President 
2037 Sacramento Blvd. 
Los Angeles 21, California 


C. R. Mehl, President 
2425 Seventeenth Street 
San Francisco, California 


INDUSTRIAL COMPOUNDS CO. STANDARD INDUSTRIAL 
COMPOUNDS COMPANY 


William Kinnery 


Millbury, Massachusetts 








simply means that we're specialists 
in the development of special-pur- 
pose compounds for faster, better 
draws — and, like Mr. Einstein, we 
think we know our business! 


* * * 
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Rigid propelling 
arm 
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Convenient push 


button hoist 
Block stripping is faster, easier \% fo 


control 
and safer when served by Cleve- ve 
land Tramrail. 








BLOCK STRIPPING 
HOIST CARRIERS 


Built for Long Time Smooth Performance 


Cleveland  Tramrail 
arch beam with high 
Carbon Alloy rail 
and raised flat wear- 


Double wheel self 
lubricating current 
collectors 


Ball bearing wheels 
with hard wearing 
tread and flange 




















Hoist gearing is heat treated and double 
train type. 

Anti friction bearings throughout. 

Multiple disc mechanical load brake controls 
lowering speed. 

Multiple disc electrical brake holds load when 
power is off. 

Stabilizing rollers under rail to minimize 
tilting of rigid arm when operating on crane. 
Machine grooved winding drum with plow 
steel wire rope. 

Motor and controller especially designed for 
hoist service. 

Entire gear train operates in oil bath which 
also lubricates all bearings and mechanical 
load brake. 

All parts readily accessible and easily re- 
placed. 


Because Cleveland Tramrail Block Stripping Hoist Carriers are quality built 


and especially designed for the work, they are favored by many mills where they 


have been in long use and thoroughly proven. 







GET THIS BOOK! 
BOOKLET No. 2008. Packed with 


valuable information. Profusely 
illustrated. Write for free copy 
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CLEVELAND TRAMRAIL DIVISION 


THE CLEVELAND CRANE & ENGINEERING CO. 


9206 East 288th Street, WICKLIFFE, OHIO. 
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Flatten 


WIRE IN ONE PASS... 


At 50 to 2000 feet 
per minute! 


Figure for yourself what Fenn-Standard 
Tandem Wire Flattening Mills could do 
to lower your costs and boost produc- 
tion. 

These units do the whole flattening job 
in a single pass at speeds up to 2000 fpm. 
Units with up to five stands on single or 
individual base with roll diameters from 
3.5” to 12” cover all sizes in ferrous, non- 
ferrous and stainless steel wire. 


FEATURES: 
Drive is by herringbone pinion stands 
through universal joints to eliminate 
chatter marks on work. 
Rolls easily raised and lowered sepa- 
rately or together. 
Rolling speeds electrically synchron- 
ized from stand to stand. 
* Traversing or ribbon-wind take-ups. 
Internal or external roll cooling op- 
tional. 





Fenn-Standard Tan- 
dem Wire Flatten- 
ing Mill. 







THE FENN MANUFACTURING COMPANY 
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Shape 


WIRE IN ONE PASS .. . 


At speeds up to 
1000 feet per minute! 


That's what you can do when you put 
Fenn-Standard Tandem Turks Heads to 
work turning rounds into shapes. One 
manufacturer has replaced 5 rolling mills 
with one Tandem Turks Head . . . others 
have reduced stock sizes held in inven- 
tory because job lots can be turned out 
so quickly to order. 


You can change the heads on these 
machines in ten minutes. You have no 
heavy investment in dies. You get higher 
production rates, greater accuracy, im- 
proved metal structure and greater ten- 
sile strength. 


Fenn-Standard Tandem Turks Head. 


Range: .040” rounds to 1.250” rounds. 





WRITE FOR BULLETINS 


Fenn also manufactures rolling mills, swagers and 


presses. For information about these machines, write: 


"1853 Broad St." 


Hartford 1, Connecticut 


Shaping Metal for Better and Stronger Products at Lower Cost 
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“First to develop extra wide tapered 
front and back openings for easy in- 
spection and maintenance. No steel to 
cut when resizing or refinishing V-R Dies. 


“First to design and develop the ta- 
pered nib construction increasing inter- 
nal strength and providing perfect die 
concentricity. 


* First to manufacture Carbide Die with 
preformed rough cored back relief to 
eliminate costly die room coring opera- 
tions over the entire range of hole sizes. 


“First to furnish Carbide Dies rough 
cored to finish, at hole sizes below .015”. 
These rough cored dies are available in 
dies sizes R-O, R-1, and R-3, rough cored 
at .004” and .010”. 


V-R Carbide Tools - Blanks - Dies . 





DIES 


mcan ... high tonnage 
output at minimum cost 


V-R Carbide Dies combine every advantage 
known to the wire industry. 


V-R Carbide Dies, R-1 thru R-6 with the NEW 
higher nibs are completely redesigned to im- 
prove drawing conditions and to allow for 
heavier drafting practice. 


Eliminate unnecessary maintenance and cost 
NOW by changing to V-R Carbide Dies—The 
World's Finest! 


pHONE 
v-R Branch 


Nearest 
| bins Carbide 


ce for Your 


offi 
Needs Now! 


Die 
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Estimates on steel production this year place output at as good or better 
levels than in 1949, when 77,250,000 net tons were turned out. The first half should 
account of 48,000,000 tons, which will mean running close to capacity. 


The President's budget proposals would be disturbing if it were felt that Con- 
gress were disposed to go along with him. Actually, Washington observers feel that 
the Administration would be greatly embarrassed if its program were carried out. 
Many of the demands are considered to have been made for vote-getting purposes, 
so that at election time the "Fair Dealers" can again point an accusing finger at 
the Republicans. 


A 42 billion dollar budget running over 5 billions more than Federal income 
would only increase the inflationary trend. Mr. Truman talks of an ever growing 
national income. While taxes remain high and Federal expenditures continue to 
expand, there can be no increase in the true wealth of the nation. New wealth comes 
from increased production per worker and certainly not from a greater income result- 
ing from inflationary policies. More dollars in a corporation's till or in a consumer's 
bank account are meaningless if they can't buy more of the products of industry. 


One problem to which industry might well devote greater attention is the cost 
of distribution. Ways and means of getting products from factory to consumer at 
lower costs can and must be found if business is going to be able to offset some of 
the rising costs. Production efficiency is at a relatively high level, although not at 
a peak by any means, leaving distribution (selling and transporting goods to markets) 
as the one opportunity for major cost savings. 


Copper supply is tied closely to the general level of business, so it is not sur- 
prising that copper supplies are tight. Domestic producers last year delivered 896,- 
000 tons of copper to fabricators, whose total purchases were 1,148,000 ‘ons. Of 
this 170,000 was for stockpiling. Imports made up the difference. 


Aluminum production in 1949 was in excess of |,200,000,000 pounds, which was 
some 40 million pounds under 1948 due to the slack midyear period and to labor 
troubles. This year both supply and demand are expected to exceed that of 1949. 


Brass Mill products have been in heavy demand and, in anticipation of con- 
tinued good business, the mills are pressing for greater supplies of billets from basic 
producers. 


Wire buyers are expecting higher prices and accordingly have been trying to 
lay in as much as possible before prices advance. 


Fastener producers are getting orders in good volume. Heading wire is in ex- 
cellent demand. Upholstery wire buying has slackened, but orders for deferred ton- 
nage is good. Spring wire is being booked for four months delivery while manu- 
facturers' wire and merchant wire orders are being taken for two to three months 
delivery. 


1950 is going to be a good year volume-wise, but is going to present many 
problems to business, large and small, as it tries to adjust itself to the new worker- 
benefits and to higher price levels. 


However, every recent year has had serious headaches and by this time most 
business men are inured to the extra burdens of work and the hazards of doing business 
foisted upon them by a rapacious Treasury Department under pressure from an 
extravagant Administration. 

This doesn't mean that we should take it lying down, but more than ever use 
every means within our power as individuals to make our ideas apparent to our 
Federal representatives. 
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Stronger competition is ahead. 
Competitive-minded producers 
are preparing for it with modern 
Morgan-Connors. What are your plans? 
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An Investigation Of The Weavability Of Wire With 
Observations On The Defects Of Wire And Wire Cloth 





INTRODUCTION 
Definition of Objectives 


N the course of this year’s work 

under the auspices of the Lud- 
low-Saylor research fellowship 
many problems of interest to the 
wire weaving industry have been 
investigated. Some of these prob- 
lems have no academic novelty; 
others were not completed and 
have been laid aside for future in- 
vestigations. The major problem 
for investigation this year was to 
discover a method by which the 
weavability of wire might be 
evaluated. A second problem for 
investigation was to discover the 
causes of some of the defects of 
wire and wire cloth. 


x & * 


N addition to presenting the re- 

sults of these investigations, 
this thesis represents an attempt 
to compile, in an orderly fashion, 
some of the background material 
that has been obtained by the 
author in the last year with regard 
to wire and the weaving of wire. It 
should be pointed out that the pre- 
sentation of this thesis is compli- 
cated by having to be intelligible to 
two audiences; it should make the 
mechanical problems of the wire 
weaving industry intelligible to the 
metallurgist, and it should make 


By WALSTON CHUBB, Jr. 
Perrysburg, Ohio 


Part | 


This study is the result of research 
work carried on at the Missouri 
School of Mines under the Ludlow- 
Saylor Company's research fellow- 
ship there, now in its third year. 
The objective is to enable suppliers 
to furnish better wire and wire cloth 
buyers to secure the highest quality 
of product. The first fellow was E. 
W. F. Funk, whose work is referred 
to by the author and from whose 
researches he benefited. The work 
was carried on under the direction 
of E. S. Epplesheimer, head of the 
Department of Mechanical Engi- 
neering. This paper is being pub- 
lished in four installments of which 
this is the first part. 


the vocabulary of metallurgy in- 
telligible to the wire weaver. So 
as not to interrupt the narrative 
with lengthy explanations of cer- 
tain subjects, references to more 
detailed discussions of these sub- 
jects are given in the text, and a 
glossary of terms is included in 
the appendix. Numbers in paren- 
theses at the end of a sentence or 
paragraph refer to references list- 
ed in the appendix. These refer- 
ences are the sources of material 
for and contain more detailed ac- 
counts of the subjects discussed in 
this thesis. 


K ® *® 





Historical Notes 


HE history of the development 

of the wire weaving industry is 
inextricably involved with the 
histories of two other industries: 
the wire manufacturing industry 
and the textile weaving industry. 
Flat gold wire was used by the 
Egyptians as early as 2750 B.C., 
and “cloth of gold” is mentioned 
in classical and Biblical litera- 
ture“), It seems probable to the 
author that such cloth was only a 
fabric decorated with interwoven 
threads of flat gold wire, and was 
not a cloth woven entirely of gold 
wires; however, the principle of 
weaving of wire was there. 


x *€° 


IES were introduced into the 

wire industry sometime before 
1000 A.D. At first, dies were used 
only to round up hammered wires 
and to polish off the bumps and 
burrs. Just when the discovery was 
made that wire could be elongated 
by drawing it through a die is not 
known, but records are available to 
show that wire was being drawn 
on a commercial scale in France 
about 1270 A.D. Rudolph of Nur- 
emberg is usually credited with 
having introduced the art of wire 
drawing into Germany in 1351"). 
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AMMERED wrought iron wire 

was produced for chain armor 
sometime during the Middle Ages, 
and some wrought iron was being 
drawn into wire even before the 
appearance of Bessemer steel in 
1860. According to Camp and Fran- 
cis, the first wire mill in the United 
States was built at Norwich, Con- 
necticut, in 1775. With the advent 
of steel and steel wire, the wire 
drawing industry in the United 
States grew rapidly until now there 
are more than 3,000,000 tons of 
steel used in the wire industry an- 
nually, and some 150,000 different 
products are produced from wire 
“), Of these products, the most im- 
portant to the early wire industry 
and to the history of the United 
States was ordinary barbed wire, 
which was developed by a group of 
mid-Westerners between 1867 and 
1874,, 

xk ok 


HE art of textile weaving ante- 

dates recorded history, but 
technological advances in textile 
weaving began with the invention 
of the flying shuttle in 1733 and 
the invention of the power loom in 
1785. By 1815 power looms were 
firmly established in the textile in- 
dustry, but, according to the Wick- 
wire-Spencer Steel Company, it 
wasn’t until 1857 that the first 
power loom for weaving wire cloth 
was invented by a worker of the 
Clinton Wire Cloth Company, “’?. 


x * * 


Spotl one year prior to this inven- 
tion, in 1856, Mr. R. C. Ludlow 
established the Ludlow Wire 
Works at 215 Market Street in St. 
Louis, Missouri. This retail store 
and factory produced wire cloth 
and wire screen specialties on hand 
looms and benches, and the prod- 
ucts were sold in the front office. 
In 1859, Mr. Ludlow changed the 
name of his company to the Premi- 
um Wire Works and in 1869 to the 
Great Western Wire Works. The 
Great Western Wire Works was re- 
located in more commodious quart- 
ers at 219 Market Street. 


* ok * 

N the early 1860’s Mr. O. P. Say- 
lor established the Saylor Wire 
Works at 116 Market Street. In 


1868, he was joined by Mr. J. T. 
Demoss and the company became 
known as O. P. Saylor and Com- 
pany, Empire Wire Works. In 1870, 
the Great Western Wire Works 
and the Empire Wire Works were 
consolidated into Ludlow, Saylor 
and Company at 219 and 221 Mar- 
ket Street. And in 1875 this enter- 
prise was formally incorporated as 
the Ludlow-Saylor Wire Company. 
k* wk 


N 1883 this company built a fac- 

tory at 116 South Fourth Street 
where they installed power-driven 
looms. These looms were in opera- 
tion by 1886. In 1900, the company 
again felt the need for more room, 
and the looms were moved to the 
site of the present plant at 600 
South Newstead Avenue, St. Louis. 
Since 1900 operations at the Fourth 
Street store have ceased entirely, 
while the plant on South Newstead 
has been expanded several times. 


x  * 


ECAUSE of the strength, stiff- 

ness, and weight of wire, the 
technology of wire weaving has 
lagged far behind the technology 
of textile weaving. However, the 
phenomenal progress of the wire 
weaving industry during the last 
decade and progress in the future 
may soon put the two industries on 
a technological par. Typical of this 
progress was the recent installa- 
tion by Ludlow-Saylor Wire Com- 
pany of electronic control devices 
upon some of their looms. 


x * * 


Background Material and Review 
of Literature 


N order to properly investigate 

the problems of the wire weav- 
ing industry, the author took a 
position with the Ludlow-Saylor 
Wire Company as an assistant to 
their mechanical engineer during 
the summer of 1948. This experi- 
ence was an invaluable asset to 
this year’s research work, and 
much of the material in this thesis 
with regard to the weaving of wire 
and the defects of weaving wire 
was obtained at that time. How- 
ever, in order to more completely 
understand the properties and de- 
fects of wire as they appeared in 


the factory, the author found it 
necessary to review the literature 
with regard to the manufacture 
and testing of wire. The author 
feels that some of this material 
should be included here because 
of its bearing upon the nature and 
defects of weaving wire. 


x *&* * 


The Production of Wire 


HE metals and alloys most 

commonly used for the produc- 
tion of weaving wire are plain- 
carbon steel, brass, monel metal, 
stainless steel, bronze, phosphor 
bronze, copper, aluminum, and 
nickel. Of these metals, the plain- 
carbon steels greatly exceed any 
of the others in tonnages used by 
the wire weaving industry. For 
this reason, the author limited his 
investigations this year to the plain 
carbon steels, particularly to the 
low carbon steels. 


x *  * 


RACTICALLY all grades of car- 

bon steel have been and are be- 
ing used in the wire industry, but 
the great majority of steels may 
be classified as either low carbon 
or high carbon steel. The first 
group comprises those steels con- 
taining less than approximately 
0.20 per cent carbon; and the sec- 
ond group comprises those steels 
containing more than 0.45 per cent 
carbon. According to B. L. Me- 
Carthy, steels of intermediate 
compositions are somewhat more 
difficult to draw into wire,“’. 


x * * 


UDLOW-SAYLOR Wire Com- 

pany uses 0.05 to 0.08 per cent 
carbon steels for those grades of 
weaving wire that must be fully 
annealed and extremely soft and 
pliable. It uses 0.45 to 0.60 per 
cent carbon steels for the hard 
drawn, high strength grades of 
weaving wire. And it uses 0.05 to 
approximately 0.20 per cent carbon 
steels for its hard drawn wires of 
intermediate strength and _ stiff- 


ness. 
x * *&® 


T is not commercially practicable 
to hot roll steel rods to sizes 
much less than one-quarter inch 
in diameter; and therefore, practi- 
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cally all sizes of wire smaller than 
one-quarter inch are cold drawn, 
4), Cold drawing of steel wire in- 
creases its elastic limit and tensile 
strength and decreases its plastic- 
ity and ductility. The ability of 
cold drawing to increase the elastic 
limit and tensile strength of wire 
is one of the fundamentals of mod- 
ern wire drawing practice. The 
manufacturer is limited only by 
the strength of the annealed or 
patented wire and by the maximum 
strength that he can produce in a 
wire without breaking it during 
drawing. Formulas for calculating 
the strength of steels in the hot 
rolled, full-annealed, and patented 
states are given in the literature, 
), ©), (), Starting with a steel 
of a certain composition and a cer- 
tain strength, the wire manufac- 
turer can produce a great variety 
of products just by controlling the 
amount of cold reduction that is 
given to the wire. Cold drawing 
may increase the tensile strength 
of some grades of wire by more 
than 100,000 pounds per square 
inch. Charts showing the effect of 
cold drawing upon the _ tensile 
strength of most grades of steel 
are given in the literature, ‘, «, 
(®) 


k ok 
LTHOUGH, according to J. G. 
Weiss, ‘”, an almost linear in- 


crease in tensile strength occurs 
with cold reductions up to about 
80 percent, very little change in 
the structure of steel can be ob- 
served until a reduction of 20 to 
30 percent is achieved, “). Figure 
1 shows a longitudinal section of a 
low carbon steel wire in the fully 





Fig. 1—American, 22 gage, Ludlow specifications 
(low carbon) weaving wire, fully annealed. Longi- 
tudinal section, magnified 100 times. Nitol etch. 
Knoop hardness: 117. . . ad * 


annealed condition. Figure 2 shows 
a longitudinal section of a low car- 
bon steel wire that has been sub- 
jected to many heavy cold reduc- 
tions. These photographs illustrate 
how the nearly equiaxed grains of 
an annealed specimen become 
oriented and elongated during cold 
drawing operations. 


x eK 


LMOST all the wire used by 

the wire weaving industry is 
either hard drawn or fully anneal- 
ed. According to Herbert Chase, 
the five, “hardnesses” of wire are: 
No. 1, “Hard” ; No. 2, “Half-Hard” ; 
No. 3, “Quarter Hard’; No. 4, 
“Pinch Pass”; and No. 5, “Dead 
Soft.” “Dead soft” wire is usually 
fully annealed wire, ‘. These 
various hardnesses of wire are ob- 
tained by the wire manufacturer 
by using process annealing and 
patenting in conjunction with con- 
trolled amounts of cold reduction. 


=x © * 


ULL annealing or “annealing” 

is a process which involves 
heating steel wire to a tempera- 
ture of about 1350 degrees Fahr- 
enheit and allowing it to cool very 
slowly. Full annealing is especially 
important as a finishing operation 
in the production of “dead soft”, 
low carbon steel wire, “. In order 
to produce a uniform “dead soft” 
anneal, it is necessary to heat all 
parts of a strand or coil of wire 
at a uniform rate to the same 
ultimate temperature above the 
critical range, to hold it there for 
a fixed length of time, and to cool 
it at a uniformly slow rate. Accord- 
ing to Paschkis and Doyle, it is 
impossible to attain these ideal 
conditions in commercial practice 
as in pot or box annealing, ‘*°). 
In 1942, Mr. L. D. Granger re- 
ported that non-uniformities in an- 
nealed steel weaving wire could be 
traced back to irregular heating of 
the wire in the box annealing oper- 
ation, “, 

k kw 


HE finishes commonly obtained 

on steel wire used by the wire 
weaving industry are (a) blue- 
black, (b) bright, (c) liquor finish, 
(d) coppered, (e) tinned, and (f) 
galvanized. A blue-black finish is 
obtained on annealed wire that has 


been fully annealed in an open or 
unsealed pot. A bright finish is ob- 
tained on hard drawn wire and on 
annealed wire that has been an- 
nealed in a sealed pot under a pro- 
tective atmosphere. A liquor finish 
is obtained on wire that has been 
dipped in a solution of copper and 
tin salts. A coppered or tinned fin- 
ish is obtained by dipping the wire 
in a solution of a copper or tin 
salt. None of these finishes or 
coatings have any great corrosion 
resistance, and, hence, where cor- 
rosion resistance is desired, hard 
drawn or annealed wire is galvan- 
ized, ©, ©), 
x 4 »¥ 





Fig. 2—Republic, 14 gage, low carbon, steel weav- 
ing wire, hard drawn. Longitudinal section, mag- 
nified 100 times. Only one half of the section 
appears in the photograph. Nitol etc. Knoop hard- 
ness: 218. * * * * * * 


IRE sizes in the wire weaving 

industry are customarily giv- 
en according to the Washburn and 
Moen gage number. Some size tol- 
erance is absolutely necessary be- 
cause it is impossible to draw wire 
perfectly round and uniform in size 
even with the best modern equip- 
ment. Fortunately, size tolerances 
in the wire weaving industry are 
most generous; according to sev- 
eral loom operators at Ludlow- 
Saylor Wire Company, variations 
of one-quarter gage from a nom- 
inal gage size have practically no 
effect upon the wire weaving oper- 
ation. This circumstance allows 
tolerances somewhat more liberal 
than the “regular size tolerances” 
listed by Herbert Chase, °°). 


* * 
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F the steel wire consumed by 

Ludlow-Saylor Wire Company, 
the greatest portion is used as 
fully annealed, low carbon steel 
wire in sizes ranging all the way 
from one inch rounds to wires less 
than 0.010 inch in diameter. The 
next greatest amount consumed is 
used as hard drawn high carbon 
wire in sizes down to about 20 
gage. According to the tonnages 
used by Ludlow-Saylor Wire Com- 
pany, the most important sizes of 
weaving wire are: 5/16 inch wire, 
3, 6, 10, 11-14, 16, 18, 20, 22, 24, 
28 gage wire, 0.012 inch wire, and 
- 33 and 39 gage wire. 


x «xk * 


Testing of Wire 


VEN though most wire under- 

goes rigorous inspection dur- 
ing the processes of manufacture, 
inevitably some defective wire is 
produced. In order to weed out 
such wire, many wire purchasers 
require that their wire be more or 
less thoroughly sampled and test- 


ed. Wire samples are taken from‘ 


the ends of coils selected from a 
shipment of wire, and these sam- 
ples are subjected to those tests 
which best indicate the properties 
that the customer requires. 


x wk * 


O* all the tests performed on 
wire, the tensile test is prob- 
ably the most widely used. In this 
test the specimen is mechanically 
stretched until it breaks. The max- 
imum stress required to break the 
specimen is called its ‘tensile 
strength.” The difference in length 
between the broken specimen and 
the original specimen is called the 
“elongation”, and it is usually ex- 
pressed as a percent of the original 
length. During tensile tests on low 
carbon steel wire, two distinct 
periods are observable; the first is 
called the elastic range, and the 
second is called the plastic range. 
The point of demarcation between 
the elastic range and the plastic 
range is known as the elastic limit 
or yield point, “). 


k ok 
N the tensile testing of wire, the 


author has used specimens with 
a ten inch “gage length” of wire 


between the jaws of the testing 
machine, but other lengths are 
used. The tensile testing of fine 
wire requires a machine designed 
to measure loads of only a few 
pounds and requires special grips 
for holding the wire. Ordinary 
jaws with serrated faces are un- 
satisfactory for fine wire because 
they cut the wire. One type of grip 
used by the author for testing fine 
wire consists of a clamp and a 
large peg mounted on a piece of 
plate steel. A fine wire may be 
wound around the peg _ several 
times and clamped to the mount; 
then the whole mount may be at- 
tached to a tensile machine. 


x * * 


NOTHER test commonly ap- 

plied to wire is the hardness 
test. Hardness tests are usually 
performed with special machines 
such as the Rockwell hardness 
tester or the Tukon hardness test- 
er. The author used the Tukon 
hardness testing machine for de- 
termining the hardness of his wire 
specimens. This machine presses 
a diamond point into the metal and 
the size of the impression is meas- 


ured with a microscope. This 
measurement .is then converted 
mathematically into the Knoop 


hardness number, which is directly 
proportional to the hardness of the 
specimen. 

kt *& * 


THER tests commonly applied 

to wire are reverse bend tests, 
wrap tests, torsion tests, and fa- 
tigue tests, “*), ©). Some of the 
other tests that may be applied to 
wire are knot or kink tests, actual 
forming tests, stiffness tests, nick 
and break tests, reverse torsion 
tests, wear tests, corrosion tests, 
surface inspecticns, chemical ana- 
lyses, and metallographic examina- 
tion. 

* kk 


Metallography of Wire 


HEN a small specimen is to 

be examined by polishing and 
etching, it is usually mounted in 
some sort of fusible alloy or plas- 
tic material that will set hard. In 
the mounting of steel, the mount- 
ing process should not require 
temperatures in excess of 300 de- 





grees Fahrenheit. Slight structural 
changes occur in hardened steel 
when it is heated to temperatures 
as low as 300 degrees Fahrenheit, 
eid 


x * 


AKELITE and Wood’s metal 

were the two mounting media 
used by the author, but each was 
found to have certain disadvan- 
tages. In mounting wire specimens, 
it was thought desirable to have 
both a cross section and a longi- 
tudinal section of the wire appear 
in the same mounting. To accom- 
plish this with a bakelite mount- 
ing and still have the wire secure- 
ly held, it was found necessary to 
place two right angle bends in the 
wire so as to form a square bot- 
tomed U shape; then the legs of 
this U were bent in the middle 
through a 180 degree angle so as 
to project well below the bottom 
of the U; then these projections 
had to be bent over at a 90 degree 
angle so that the U would stand 
upright in the bakelite mold. After 
the specimen was mounted, a 
rather large amount of bakelite 
had to be ground away so as to ex- 
pese the kottom of the U as a 
longitudinal section. This was a 


slow operation, especially with 
heavy wires. 
k ok 
OUNTING in Wood’s metal 


was accomplished in much of 
the same manner, except that the 
last 90 degree bend in the speci- 
men was not necessary; the wires 
projecting below the U were stuck 
into a piece of plasticine, a half 
inch length of copper tubing was 
placed around the specimen, and 
Wood’s metal was poured into this 
mold. The resulting mount re- 
quired that only a small amount 
of metal be ground away before 
the longitudinal section of the wire 
appeared. The great disadvantage 
of using Wood’s metal was the dif- 
ficulty experienced in trying to 
etch specimens mounted in _ it. 
When a steel specimen mounted in 
Wood’s metal was etched, the alloy 
mounting was attacked as well as 
the steel, and dissolved lead tended 
to re-deposit on the steel by ce- 
mentation. As a result, it was 
found to be almost impossible to 
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properly etch fine steel wires 
mounted in Wood’s metal. For 
these reasons, the author believes 
that it is best to mount fine wires 
in bakelite and heavy wires in 
Wood’s metal, “, «, 


x KO * 


N order to prevent rounding off 

the edges of wire specimens, it 
was found necessary to polish the 
specimens by hand on emery paper. 
The specimens were polished on 
emery papers down to four zeros 
fineness and then finished with 
alumina. All specimens were etched 
with two percent nitol solution. 


Kx *« *® 


XCEPT for a few micrographs 

taken at a magnification of 175 
diameters, all metallographic spec- 
imens examined this year were 
photographed at the ASTM stand- 
ard magnifications of 50x, 75x, 
100x, Ta0x, 500x; and 750x,. C™. 
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Weaving of Wire Cloth 

EAVING is a process of in- 

terlacing wires or threads so 
as to produce cloth; the most com- 
mon form of cloth consisting of 
two systems of wires or threads 
at right angles to one another. In 
the weaving of all kinds of fabrics, 
one of these systems, called the 
woof or fill, is made to pass alter- 
nately over and under the other 
system, called the warp. The es- 
sential operations are the succes- 
Sive raising of certain warp wires 
or threads and the depression of 
others by means of harnesses so 
as to form an opening for the pass- 
age of the fill wire or thread. When 
a new fill wire has been laid in 
this opening, the opening is closed 
by lowering the warp wires that 
had been raised and raising those 
that had been lowered; this en- 
meshes the fill wire, which is then 
beaten up into the cloth by means 
of a heavy reed or beater, ©”). 

k ok 


HE major differences between 

wire cloth looms and cotton 
cloth looms are the result of the 
superior weight and stiffness of 
wire; the wire cloth loom must be 
more powerful and more rugged, 
and in many cases the wire must 


be precrimped so that it can be 
properly woven into cloth. The 
various. types of looms used at 
Ludlow-Saylor Wire Company may 
be classified under three general 
headings: (a) the bench type 
looms that weave wire so heavy 
that both the warp and the fill 
must be pre-crimped; (b) the 
double-crimp type looms that use 
pre-crimped fill wires, the warp 
wires being crimped by the action 
of the loom; and (c) the bobbin 
and shuttle type looms in which 
koth the warp and the fill are 
crimped by the action of the loom. 
This last type of loom is limited to 
very light wires or to large open- 
ing cloth. Figure 3 is a_ photo- 
graph of shuttle type loom. It 
should be pointed out that 


eee 
we 





Fig. 3—Shuttle type wire weaving loom. * 


straight-warp cloth may be woven 
on all of these looms, and this 
fact does not necessitate any 
change in the above classifications. 


x ee 


|S describing wire cloth, the type 
of weave, the warp count, the 
fill count, the warp wire size, and 
the fill wire size must always be 
given. Once this information is 
given, then the size of the openings 
in the cloth is fixed. The number 
of openings per inch is known as 
the “mesh” of a wire cloth; the 
number of warp wires per inch is 
known as the warp count or mesh, 
and the number of fill wires per 
inch is known as the fill count or 
mesh. The size of the openings in 
a wire cloth depends upon the num- 
ber of openings per inch and upon 
the size of the wires that border 
these openings, ‘”), ‘°°), The most 
important varieties of weave used 
by Ludlow-Saylor Wire Company 


are plain weave-square opening, 
plain weave-rectangular opening, 
plain Dutch weave, and _ twilled 
Dutch weave, ‘*), ‘*). For square 
opening cloth, the maximum mesh 
count is limited by the size of wire 
used; a wire must be crushed dur- 
ing crimping or weaving in order 
to reduce the opening to less than 
the wire diameter. 


een 


OME of the defects of wire cloth 

that the author heard about 
during his experiences at Ludlow- 
Saylor Wire Company were: (a) 
pin holes caused by single broken 
wires; (b) tears caused by sev- 
eral broken wires; (c) knots or 
“hickeys” caused by kinked or 
twisted wires; (d) curved wires, 
uneven mesh, bumpy surface, and 
patchy color caused by irregular 
annealing, ‘**), “); (e) periodic 
marks on the cloth caused by a 
worn loom, “; (f) “spring” or 
spontaneous lengthwise coiling of 
the cloth caused either by a verti- 
cal component in the beating-up of 
the fill wires or by unsymetrical 
motion of the heddles; (g) loose or 
“sleazy” cloth caused by over- 
crimping either the warp or the 
fill; (h) curved cloth, one edge 
longer than the other, caused by 
the take-up roll being conical; (i) 
wavy surface; (j) a tendency of 
the cloth to curl across its width; 
and (k) rippled edges. 


eee a: 


ANY of these defects suggest 

their own cures, but some re- 
quire further investigation. Spon- 
taneous coiling of wire cloth may 
be minimized by pulling the cloth 
over a dull knife edge under just 
sufficient tension to eliminate the 
tendency to coil; a “breaker bar” 
is used on some looms to do this 
during the weaving process. A 
wavy surface on cloth is minimized 
by placing flat steel bars over and 
under the cloth just at the weav- 
ing line on a loom, but the cause 
is unknown. The tendency of cloth 
to curl across its width is known 
as the “Gutter” effect, and the 
author has heard no explanation of 
the cause. Wrinkled or rippled 


(Please turn to page 174) 
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WY ean Wire Machinery is engineered 
and built to give you the last word in 
modern, up-to-date, high efficiency equip- 
ment. Just as the pictured hexagon netting 
machine doubles or triples present produc- 


tion, so do other Wean machines — both 


% 


At 


process and product—lead the way in 
boosting production, lowering costs and as- 
suring better wire products. 

If you're making or processing wire 
and want to be sure of the best — look to 


Wean — pace setter in wire machinery. 
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Fume Elimination For Wire Enameling Ovens 


N the production of enameled 

wire, the solvents driven from 
the coated surfaces during the bak- 
ing process and exhausted from 
the oven to the outside of the build- 
ing frequently causes a local air 
pollution problem. Frequent clean- 
ing of exhaust manifolds and 
stacks is necessary due to partial 
recondensation of the solvents 
after being discharged from the 
oven, The recently developed cata- 
lytic fume incinerator, capable of 
completely consuming the fumes 
in exhaust gases from wire enamel- 


ing ovens, simultaneously solves 
air pollution and _ recondensate 
problems. 

* wk 


HIS discussion will be confined 

to the application of catalytic 
incinerators to the exhaust from 
existing wire enameling ovens. The 
potentialities of catalytic incinera- 
tion within the oven proper, to 
utilize the heat energy developed, 
are well recognized and applica- 
tions for patents on this and other 
catalytic combustion  utilizations 
have been filed. 


x KK 


IRE enamels normally contain 

cresylic acid, naptha thinners 
and other hydrocarbons, which, 
upon vaporization in the baking 
process, give off a noxiously char- 
acteristic odor. It is not unusual 
for a wire enameling company to 
receive complaints of odors from 
residential areas a mile or more 
from the plant. Occasional atmos- 
pheric down-drafts may, on the 
other hand, return to the enamel- 
ing plant the concentrated fumes 
from the stack outlets, impairing 
the welfare and productivity of 


employees. 
kk * 


LANTS located in isolated in- 
dustrial areas may require no 
solution to the air pollution prob- 


By R. J. Ruff, President 


Michigan Oven Company 
Detroit, Michigan 


The development of a method to 
dispose of fumes produced in en- 
ameling wires is a matter of im- 
portance to those who engage in 
this work. There is some contro- 
versy on the flame impingement 
and water scrubbing methods men- 
tioned but the descriptions here- 
in are based on competent outside 
authorities. 


lem. Stacks can be constructed 
sufficiently tall to avoid the return 
of objectionable odors to the im- 
mediate plant area. However, even 
though the odor problem has in 
some manner been overcome, there 
remains the time-consuming, peri- 
odic-cleaning of accumulations in 
the exhaust hoods, manifolds and 
stacks. The fumes, upon leaving 
the oven, become cooled as they 
enter the exhaust system, and a 
portion of the volatiles recondense 
and remain inside the ducts. As 
they accumulate, a serious fire 
hazard develops and only frequent 
shut-downs for. cleaning assures 
safe operating conditions. 


K ® 


Other Methods 


EVERAL methods of fume 

elimination, other than catalytic 
combustion, have had _ limited 
usage in the wire enameling in- 
dustry. Flame incineration is used 
in several plants. With this 
method the oven exhaust gases are 
carried through a refractory com- 
bustion chamber where gas burner 
flames impinge on the gas stream. 
Reports indicate that complete 
combustion of the fumes can be 
obtained by this method when 
heating the exhaust gases to their 
ignition temperature, which varies 
between 1200 deg. and 1400 deg. 
F. It is evident, therefore, that 
to obtain complete flame incinera- 
tion requires substantially more 
fuel than is required to operate the 
oven. The provisions necessary to 





handle the hot effluent gases add 
materially to installation and main- 
tenance costs. 


eoO*  X 


Water scrubbing of exhaust 
gases is also used in several wire 
enameling plants. Here, the fumes 
after leaving the oven pass 
through a water spray, or under 
an inverted weir to come into in- 
timate contact with the water 
particles. The cooling effect causes 
the volatiles to condense and drop 
out of the air stream into the 
water. With added equipment and 
cost, the solvents can be reclaimed. 
Otherwise, the solvents must in 
some manner be collected and dis- 
posed of. It is generally recognized 
that the water scrubbing method 
collects only part of the hydro- 
carbons in the exhaust stream. 


2 ee 


Principles of Operation 


Y catalytic incineration, no ad- 

ded energy whatever is neces- 
sary to obtain complete incinera- 
tion, provided the fumes in the 
oven exhaust manifold are at a 
temperature of 500 deg. F. or 
higher. The process simply con- 
verts the existing potential energy 
of the fumes to heat energy. 


x &k& * 


S the name implies, the inciner- 

ator employs a catalyst to pro- 
mote combustion of the hydro- 
carbon fumes. A catalyst, by defi- 
nition, is a substance whose pres- 
ence accelerates a chemical reac- 
tion without in itself entering into 
the end product. So, in the inciner- 
ator, when gases containing a mix- 
ture of vaporized hydrocarbon and 
air at a temperature of approxi- 
mately 500 deg. F. or higher come 
into intimate contact with the 
catalyst, the hydrocarbons and the 
oxygen of the air combined to form 
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the usual products of complete 
combustion, namely, water vapor 
and carbon dioxide, with heat lib- 
eration. There is no addition to, or 
detraction from the catalyst. The 
presence of the catalyst merely re- 
duces the auto ignition tempera- 
ture of the fumes to approximately 
500 deg. F. 
x *k * 


HE heart of the catalytic fume 

incinerator is the catalyst “ele- 
ment” which has the appearance 
of a metallic air-filter mat. Mount- 
ed on an alloy frame, inner and 
outer container screens are sepa- 
rated by 14” to 2” of catalyst 
media. The media is designed to 
produce a very high surface area 
and to cause turbulence to the ex- 
haust stream as it passes through 
the mat to obtain intimate contact 
of the fumes with the catalyst sur- 
face. Combustion occurs on the 


surface of the media, resulting in 
a temperature rise to the media, 
with the heat then liberated to the 
fume 


exhaust stream. Since the 





concentration is so low as to pre- 
vent flame propagation, there is 


normally no visible evidence of 
combustion. Where fume concen- 
trations are sufficiently high, the 
heat of combustion will cause the 
catalyst to come to a dull-red heat. 
The materials used in the element 
are suitable for sustained opera- 
tion above 1200 deg. F. 


x xk * 


N appearance, the complete cata- 

lytic fume incinerator for a wire 
enameling oven is extremely 
simple, having no moving parts or 
utility connections. The figure 
below illustrates a typical unit. 
The exhaust gases, after leaving 
the oven, enter the incinerator 
housing at “A” at a temperature 
of approximately 500 deg. F. or 
higher. The gases then are made to 
pass through the catalytic element 
“B,” cylindrical in shape, with 
capped end, “C.” After combustion 
of the fumes is completed in the 
element “B,” the gases are again 
collected to be discharged into the 
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outside stack connection, “D.” A 
cylindrical mat is illustrated for 
its ease and convenience in mount- 
ing into existing duct work. How- 
ever, flat, rectangular element 
mats have also been constructed 
for mounting into rectangular ex- 
haust manifolds. The latter < 
rangement is particularly adapt- 
able to those installations where 
the exhaust manifold temperature 
is below 500 deg. F. A line-type 
gas burner can conveniently be in- 
stalled in advance of the catalyst 
to permit the necessary preheat- 
ing to the auto-ignition tempera- 
ture. 
k ok 


Operating Results 


HE initial installation of the 

catalytic fume incinerator was 
made during the early part of 1949 
on an oven baking Formvar enamel. 
In appearance the incinerator is 
similar to that shown on the 
figure herewith. Thermocouples 
mounted in the entry and dis- 
charge throats of the catalyst 
housing record the temperature 
rise through the incinerator. This 
unit has now been operating in 
excess of 2000 hours, during 
which time it has required no 
maintenance or attendance time. 
The stack on the discharge side of 
the catalyst housing has remained 
clean, and there are no detectable 
odors or color issuing from the 
stack. The entry temperature to 
the catalyst housing has varied 
between 490 deg. and 510 deg. F. 
while the discharge temperature 
operates at 850 deg. F. to 950 deg. 
F. depending upon wire size and 
speed. 

xk wk 


HEORETICAL _ investigations 

indicate the maximum tempera- 
ture that can be expected from the 
discharge side of the incinerator 
when installed on a wire enameling 
oven. Insurance underwriters 
specify for oven design a minimum 
ventilation equivalent to 10,000 
cubic feet of 70 deg. F. air for each 
gallon of solvents volatilized. Un- 
der these conditions, the tempera- 
ture rise through the catalyst 
would approximate 600 deg. F. 
Consequently, under minimum 


(Please turn to page 172) 
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Symposium on Tungsten Carbide Dies 





E. J. Crum, (Chairman) 


HE subject this morning is a 

Symposium on tungsten car- 
bide dies. In order to get a com- 
plete story on all phases of the 
tungsten carbide die, it was 
thought best to set up a theoretical 
mill drawing various sizes and 
shapes of wire. From this, a defi- 
nite plan will be laid out to proper- 
ly set this mill up with a die room, 
equipment, methods of handling 
dies, personnel, and servicing of 
dies to efficiently and economical- 
ly operate this theoretical mill. 


i ok * 


| THINK we are fortunate in 
having as members of the panel 
to discuss this subject six men 
whose experience totals over 100 
years of active work in the carbide 
die field. Three of these men rep- 
resent firms that fabricate tung- 
sten carbide dies and the other 
three men represent plants that 
use tungsten carbide dies to a 
large extent. May I present ... 

E. Duthaler—Jones & Laughlin 
Steel Corp. 

A. Hedman—Colorado Fuel & 
Iron Corp. - Wickwire Spencer 
Steel Division 

G. Fecsen—Pittsburgh Steel Co. 

E. Henry—Vascoloy Ramet 
Corp. 

E. Miller—Firth Sterling Steel 
Corp. 

W. Schofield — Carboloy Com- 
pany, Ine. 

kk 
[\ setting up a wire die room we 
first must know the following: 
1. Tonnage of wire the mill is to 
produce. 
2. Range of wire sizes broken 
down per tonnage. 
3. Types of die servicing equip- 
ment needed. 
x k 


(Panel Members' Names on Page 141) 


A Symposium presented before 
the Wire Association during the 
Annual 


Convention in Chicago, 


Illinois, October, 1949. 





ET us assume a theoretical wire 
mill which is to produce 10,000 

tons of steel wire monthly. The 
daily production requirements of 
this mill are as follows: 
.015” dia. and smaller 
.015” dia. to .040” dia. 
.040” dia. to .118” dia. 

(Including Shapes) 
-118” dia. and over inc. 

shapes 
DAILY REQUIREMENTS 500 tons daily 
This is typical of any fairly large 
steel wire mill and includes a full 
range of sizes. Let us also assume 
that overall conditions in this mill, 
which may have a direct bearing on 
die life are well controlled, i.e., 
cleaning, coating, lubricants, etc. 
Having established the above, we 
can now lay out our die room for 
this Wire Mill. 


5 tons daily 
50 tons daily 
300 tons daily 


145 tons daily 


eR 


G. Fecsen 


IRST, let us consider the types 
of equipment we will require 
to make and service our dies. 
Dies ranging in size from the 
smallest to .040” diameter usually 
will require work performed on 
eS 
1. 10-Spindle Driller 
2. Semi-Automatic Polisher 
3. Running Head 
Dies over .040” diameter and up 
to .250” diameter require work on 
the . 
1. Heavy Duty Ripper 
2. Semi-Automatic Polisher 
3. Running Head 


2 a ae 





E. Duthaler 

IES over .250” diameter are 

usually reworked by boring 
with diamond tools ona... 
1. Bench Lathe, or, Small Engine 

Lathe 
2. Flexible Shaft 
Shaped dies can be made using 
only a minimum of special equip- 
ment. A Shape Die Sizing Mach- 
ine, a small Atlas Shaper, a Flex- 
ible Shaft, A Die Shaping Mach- 
ine, and a standard bench vise 
are adequate. 


as See. 


E. J. Crum 
OW let’s determine the amount 
of this equipment we will need 
to take care of our die require- 
ments. Let us first find out what 
our die requirements will be. Per- 
haps one of our die suppliers will 
give us estimates on die life per 
size. 
x kk 
E. Miller 
HE figures we usually use as a 
rough estimate of die life are 
as follows: 


.006” dia. thru .016” dia. 900 Lbs. 
.016” dia. thru .040” dia. 6,000 Lbs. 
040” dia. thru .105” dia. 20,000 Lbs. 


105” dia. thru .187” dia. 100,000 Lbs. 
Over .187” dia. 250,000 Lbs. 
Average Over Range 
Average Over Range 
Average Over Range 
Average Over Range 
Average Over Range 
These figures can only be estimates 
since other conditions directly af- 
fecting die life are quite variable. 
xk k 


G. Fecsen 
-~_ estimating from our pro- 
duction requirements and our 
expected die life, we can come fair- 
ly close to a figure representing 
the number of dies to be reworked 
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during a 24-hour day. In this case 
500 dies is reasonable. 


x k * 


E. J. Crum 

E will figure on 500 dies flow- 

ing through our die room 
daily as a basis for establishing 
the amount of die finishing equip- 
ment needed. How about the num- 
ber of men required to operate this 
die room? 

xk k * 


Art Hedman 

XPERIENCE has taught us 

that one man operating two 
Heavy Duty Rippers and one 10- 
Spindle Drill can very easily pro- 
duce 150 rough drilled dies in an 
eight hour shift. This amounts to 
450 rough drilled dies per 24-hour 
day. This would be ample since of 
the 500 finished dies daily flowing 
out of our die room, only a half 
would require a rough drilling op- 
eration. By the same token we 
know that one man running a 
battery of four Automatic Polish- 
ers and one Polishing Head per 
shift can turn out roughly 80 fin- 
ished dies in an eight hour shift. 
At this rate we will require seven 
(7) men on this work operating 12 
Semi-Automatic Polishers and 
three Polishing Heads. These men 
could be divided as follows: Three 
men on the first shift and two on 
the second and third shifts. One 
man could handle all of the shape 
die work and probably could be 
called upon to help out on some of 
the other work should it be neces- 
sary. 

kk * 


E. J. Crum 
UMMING up now we find that 
we need the following equip- 
ment and personnel to operate it... 
EQUIPMENT PERSONNEL 
1st Shift 2nd Shift 3rd Shift 
2 Rough Rippers ) 
1 10-Spindle Drill ) 
1 Bench Lathe ) 
1 man 
12 Semi-Automatic ) 
Polishing Lathes ) 
3 Polishing Heads _) 
3 men 
1 Shape Die Sizing ) 
Machine ) 
) 
) 


1 man 1 man 


2 men 2 men 


1 Atlas Shaper 
1 Die Shaping Mach. 
1 man 
oe. * 


E. Henry 


OW to round out our personnel 

requirements we will need one 
man on each shift to service the 
window, and clean and inspect the 
dies coming in from the mill, and 
we will need a supervisor or fore- 
man to be responsible for the 
overall operation of our die room. 


xk kk 
W. Schofield 


DON’T feel we should skip over 
such things as the location of 
the die room, floor space require- 
ments, lighting, and layout of 
equipment in the die room. As 
far as location is concerned 
there are two major factors to 
consider. First, that it be in a 
central point in relation to the 
wire mill so as to be equally ac- 
cessible to all of the wire drawers. 
Second, that it be in a position to 
take advantage of as much na- 
tural light as possible, preferably 
with an eastern exposure. Our die 
room should be walied off from the 
rest of the mill and should be kept 
clean of dust and general wire mill 
dirt which may have an effect on 

the finish of our dies. 

kk * 

E. J. Crum 


OW much floor space are we 
going to allot to this Die 
toom ? 
k ok ok 


E. Henry 
ET’S take a look at our require- 
ments. We are going to operate 
our die room as a group of five 
units consisting of the following: 
3 Units of 4 Semi-Automatic Pol- 
ishers and 1 Polishing Head 
1 Unit of 2 Heavy Duty Rippers 
and 1 10-Spindle Drill 
1 Unit of 1 Shape Die Sizing Mach- 
ine and 1 Die Shaping Machine 
1 Small Shaper. 
In addition to the above, we will 
need bench space and rack space. 


x « ®«® 


ET’S check the accompanying 

tentative layout and see how 
much space we will require. Note 
that as previously mentioned, the 
equipment has been set up in five 
individual units in such a way 
that the dies coming in at the 


service window flow around the 
room in a counter-clockwise direc- 
tion as the various operations are 
performed upon them. They finally 
end up in the finished die rack 
again, ready for drawing wire. 
This particular layout seems very 
satisfactory for our theoretical 
mill and takes an area of 22’ x 
30’. Adequate lighting should be 
provided for each work station and 
provision should be made to pro- 
vide cabinet space under the 
benches. This completes all but 
the minor details of our Die Room. 


K * % 


E. J. Crum 


E now have a typical die 

room. Let’s see how it works 

by following a group of dies 

through their various operations 

and back to the finished die rack. 
xk ke * 


E. Duthaler 


ET’S assume a number of dies 
have been returned to the die 
room service window. The first 
step in determining just what has 
to be done to these dies is to clean 
and inspect them. This is the re- 
sponsibility of the window attend- 
ant. You will note that adjacent to 
the cleaning and inspection bench 
there are three storage racks des- 
ignated as follows: 
Dies to be rough drilled 


Dies to be resized and repolished 
Dies to be repolished. 


x x 


FTER inspecting, the window 

attendant will place the dies 
into these racks depending, of 
course, upon the condition of the 
die. From here the dies are worked 
upon by the operators of the five 
work units and finally end up in 
the finished die rack. After doing 
his work, the operator of unit #1 
replaces the die into whatever 
rack it now belongs and from 
here the operators of units #2, 
#3, #4, take over and complete the 
die. This work can be broken down 
in three size ranges: .006 to .040, 
.041 to .100, and .101 and up, if 
the quantity of dies warrants this 
system. 

x *k * 


ERY often the window attend- 
ant will find that he has a 
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sufficient amount of time to be 
able to do all the polishing neces- 
sary on those dies needing this 
work, leaving only die making and 
die resizing for the die makers. 
With a die room set up along these 
lines and with each individual do- 
ing his job as it should be done, 
the dies flow without a_ hitch 
through their various operations 
and the die room becomes a 
smoothly working unit indispen- 
sable to the wire mill. 


x « 


Part No. 2 

E. J. Crum 
ELLOWS, we have done a good 
job of setting up our Die Room. 
Now, how about the actual meth- 
ods we will use to finish and serv- 
ice the dies themselves? There are 
various ways in which tungsten 
carbide wire dies can be worked 
and finished. We will discuss, how- 
ever, those methods which we feel 
have proven themselves over a 
long period of years and are gen- 


erally recommended throughout 
the industry. 

x *& * 

E. Henry 


N discussing finishing methods, 

we will group our wire dies into 
four categories: 

1. Dies under .035” diameter 

2. Dies ranging from .036” dia. to 

250” dia. 
3. Dies over .250” dia. 
4, Shaped dies. 
x wk * 


ET us take the groups in the 
above order and describe the 
methods and tools used in finishing 
the dies. Perhaps you, Art Hed- 
man, can tell us about the dies un- 
der .035. 
x &k * 


A. Hedman 


ECENTLY the tungsten car- 

bide die suppliers brought out 
a die that can be provided with a 
cored hole as small as .004 dia. 
This has more or less eliminated 
an operation previously required 
on fine dies. The operation re- 
ferred to, of course, is piercing a 
hole in a blank die. In many cases 
this operation is still necessary so 
we will describe it here. 

Oe 


HE operation is performed on 

a 10-Spindle Drilling Machine 
and as many as 10 dies can be 
drilled at the same time. Hardened 
drill rod needles are used in con- 
junction with medium to fine di- 
amond powder for this operation. 
The needles are ground with the 
same included angle as the re- 
quired approach angle on the die. 
The action of the machine causes 
the lapping needles to revolve and 
reciprocate and at the bottom of 
the stroke come in contact with 
the preformed indentation in the 
die nib. The indentation is filled 
with diamond powder mixed with 
olive oil. As the die is fed upward 
against the action of the lapping 
needle, the hole becomes deeper 
and deeper and finally pierces 
through the back of the nib. By 
changing and regrinding the lap- 
ping needles frequently, holes as 
small as .0025” can be pierced in 
fine dies. From this point on the 
procedure for finishing the pierced 
die is identical to the .004” di- 
ameter cored hole methods. The 
next operation is to change to a 
finer grit diamond powder and 
using a newly ground needle, con- 
tinue the hole through. using the 
same method as above until a 
predetermined back opening di- 
ameter has been reached. At this 
point the die should be removed 
from the machine and cleaned 
very carefully. One particle of 
coarse diamond powder left in the 
die at this point can cause a poor 
finish in later operations. 


x * * 


HE next operation is to polish 

the approach angle and the 
bell of our die. The approach angle 
is polished in the Semi-Automatic 
Polisher using fine grit diamond 
powder mixed with olive oil and 
a pin with the correct approach 
angle ground on it. Here again we 
have a machine which embodies 
the use of a combination of ro- 
tary and reciprocating motion. For 
a die in this size range the polish- 
ing of the approach angle usually 
takes approximately two minutes 
or less. To polish the bell of the 
die we use a small Hi-Speed hand 
grinding tool with a brass lapping 
pin and using these in conjunction 
with medium grit diamond powder 


merely work the entire surface of 
the bell by hand to remove the 
scale and produce a good finish. 


K *  X® 


E are now ready to cut a 

back relief angle in our die. 
Place the die in the polishing head 
with the back facing out. Using 
a steel lapping pin with the cor- 
rect included angle ground on one 
end, work the hole up to a pre- 
determined meeting point diame- 
ter using medium grit diamond 
powder and olive oil. The next step 
is to lap the bearing to size. We 
mount the die in the polishing 
head in the same position as in 
the preceding operation Our lap 
for this operation is a needle or 
music wire about .0003” smaller 
than the required hole size. We 
taper one end of this and using 
fine diamond powder gradually 
work it into the die up the taper 
until the lap goes through. At this 
point the lap should be removed 
immediately otherwise an oversize 
hole would result. For checking 
the hole size we merely draw a 
length of wire through the die 
and measure it. Except for the 
final polish the die is completed. 
For the polishing, wrap a small 
piece of cotton around the end of 
a toothpick and using fine diamond 
powder, polish the entire working 
surface by hand until the required 
polish is obtained. 


dae. ee 


W. Schofield 


RT, that’s good on dies under 
.035. Would you use the same 


procedure for larger dies — say 
dies up to .250” diameter? 

<-> t 

G. Fecson 


HE same principles are used in 

working dies of this range as 
are used above but the equipment 
is slightly different. The first op- 
eration, roughing in the approach 
angle, is done in the Heavy Duty 
Ripper. Here we use a soft steel 
pin that has been turned down to 
the correct approach angle. Using 
boron carbide or silicon carbide as 
an abrasive, we rip out the ap- 
proach angle until a predetermined 
back opening diameter has been 
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GUARANTEED QUALITY. Carboloy dies are 
backed by 29 rigid tests, insuring quality 
and performance to meet the most exacting 
requirements of industry. 


CONTINUOUS GRADE IMPROVEMENT. Carboloy 
maintains a policy of continuously improving 
present grades to meet problems brought 
about by metallurgical developments, rather 
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nibs can be refinished through a much longer 
range of hole sizes. Superiority in casing’. . . 





Carboloy-developed hot forged casing process 
provides maximum nib support, greater trans- 
verse and longitudinal strength. 


PERFORMANCE RECORD. Carboloy dies have an 
amazing performance record in the field, as 
evidenced by users’ reports of longer die life, 
increased production and lowered manufac- 
turing costs. 


UNEQUALED SERVICE. Carboloy provides field 
service, technical consultation and trouble- 
shooting assistance to die users on a scale 
unequaled in the carbide die field. 





You can always depend on Carboloy for the 
best in cemented carbides. 


Home of the hardest metal made by man. 
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y. nation’s largest and most complete engineer- 
ing and research facilities devoted entirely 

to carbides. 
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for mass production of cemented carbide tools 


and dies. 
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alten. ble, through its Die Service School, a unique 
training service for instructing your repre- 
sentatives in die department operation. 

; field 

yuble- 9 FAST DELIVERY. Carboloy, through sales and 

scale service branches strategically located through- 


out the United States, insures immediate 
delivery of the most commonly used dies. 


\ | O ACKNOWLEDGED LEADERSHIP. Carboloy, actively 

engaged in the development of cemented car- 
bides since 1928, is the acknowledged leader 
in the carbide die field. 


Assure yourself of all these guarantees of quality by 
specifying Carboloy Cemented Carbide Dies for your 
wire or tube drawing jobs. See your nearest Carboloy 
sales office about your requirements, or write for 
Carboloy Die Service Manual D-119. If you have a Men and research facilities like these enable Carboloy 


special problem, Carboloy engineers will be glad to to maintain the nation’s most complete, up-to-date 

; * . . program of continuous grade improvement... im- 
work with you in solving it. provement of present grades, rather than changing 
grades, to meet problems brought about by ever- 
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reached. Here again we are using 
a machine that embodies the use 
of a rotary and reciprocating mo- 
tion. The back relief is put into 
the die using the same method. 
The die is merely reversed in the 
machine and a pin with the correct 
back relief angle is used until the 
correct meeting point diameter has 
been reached. 


x «xk *«* 


HE bell and approach angle are 

polished and lapped in the 
same manner as the smaller dies 
using the Semi-Automatic Polish- 
er and the Polishing Head. Now 
we are ready for sizing the die 
and here again we use similar 
methods. Up to approximately 14” 
diameter, we use the same type of 
tapered solid lap as with the small- 
er dies. Above 1%” dia., the laps 
are made the same and then split. 
The split lap acts as sort of a 
cushion to prevent bending or 
sizing in the die. If a large blend 
is required in the die, an additional 
lap is used to break the corner 
formed by the approach angle and 
the bearing. 

xk wk 


HIS lap has an included angle 

half the angle of the approach 
and is used merely to cut a small 
flat at the approach and bearing 
which is later polished to a blend- 
ing radius. The polishing opera- 
tion again is the same as is used 
on the smaller dies. Merely the use 
of cotton wrapped around a point- 
ed stick with which we polish the 
entire working surface with fine 
diamond powder. Now the die is 
ready for use. 

x &k * 


E. Miller 


D DUTHALER, you have had 

considerable experience on lar- 

ger dies. Tell us about dies .250” 
diameter and over. 


x oR 


E. Duthaler 
IES in this range can be worked 
using identically the same 
method as above or by diamond 
boring. The diamond boring meth- 
od is the faster for making an in- 
dividual die. Either a diamond bor- 
ing bar or diamond chips held in 


pliers may be used for rapid stock 
removal. 
kx &k * 


HE die is placed with the ap- 

proach angle facing out in a 
chuck or coilet in the bench lathe. 
The first operation is to diamond 
bore the bearing diameter to with- 
in .005 of the finished size. In di- 
amond boring the lathe spindle 
speed should be such that you get 
a surface speed of 100 f.p.m. on 
the work surface. The next oper- 
ation is to diamond bore the ap- 
proach angle, setting the tool 
compound over the required angle. 
If a blend is required in the die, 
the next operation would be to set 
the compound at one-half the ap- 
proach angle and break the corner 
in the die by boring. These oper- 
ations should all be done in the 
same setting to maintain concen- 
tricity between the approach an- 
gle and the bearing. 


x ee ox 


OW using a brass rod in either 

a flexible shaft grinder or an 
electric hand grinder, lap the ap- 
proach angle and bell and blend 
the bearing and the approach an- 
gle. Start off with a coarse di- 
amond powder and finish off with 
medium grit powder. Now we are 
ready to put in the back relief and 
size the bearing. To do this, re- 
mount the die with the back facing 
out and diamond bore the back re- 
lief at the correct angle and depth. 
Now we are ready to size the bear- 
ing. We use a split lap such as the 
type used in the preceding size 
range and with the die in the same 
position and using medium grit di- 
amond powder, lap the bearing to 
size using plug gages or small hole 
gages for checking. For polishing 
the die the same methods are used 
as previously described, that is, 
using cotton covered dowel wood 
and fine grit diamond powder. 


x. * os 


E. J. Crum 


ELL gentlemen, are we all in 
agreement on how to finish 
round hole dies? Who would like 
to go into the subject of shape 
dies? 
x ok * 





W. Schofield 
” making and servicing shaped 

dies, we use entirely different 
methods than those previously de- 
scribed. There is considerable 
more work involved in making a 
shaped die than in making a round 
hole die, although once the die is 
made, the servicing and mainte- 
nance work is comparatively sim- 
ple. 


xk * 


EFORE we can start to work 

on a shaped die at all we must 
make all of the laps we will need. 
This is a major job in itself. The 
bearing laps are usually made 
with a .010” taper in 3-14” of 
length and with a 14” diameter 
shank 1” long. The cross-sectional 
ontour of the bearing laps are 
identical with the shape of the hole 
in the die we wish to make. The 
small end of the lap is made some- 
what smaller than the starting 
hole size of the die. The number 
of bearing laps required for com- 
pleting the bearing of a die would 
depend, of course, upon the amount 
of stock to be removed from a 
die. Usually two to three laps are 
sufficient except when making 
from a round hole die. In this case 
more laps are required. 


x KO 


N making all of the shape die 

laps, we use a small bench shap- 
ing machine with a special table 
attachment and dividing head that 
with ordinary tool room practices 
will give us the shape and size we 
want. In some cases shaped laps 
may be made from _ previously 
drawn stock on which we can, by 
various means, incorporate the re- 
quired .010” taper. 


x &k * 


EARING laps are used in con- 

junction with a Shape Die 
Sizing Machine, a piece of equip- 
ment that merely makes use of a 
reciprocating motion in a vertical 
spindle. The die is, placed with the 
approach angle side up on the 
work table and the lap is placed in 
the spindle chuck. Then by adjust- 
ing the stroke of the spindle to the 
correct length, depending upon 
the size of the die, and using boron 
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carbide as an abrasive, the lap 
can be fed down through the bear- 
ing of the die increasing the hole 
size as it moves through. Boron 
carbide is used as an abrasive to 
within .012” of finish size, at which 
time coarse diamond powder is 
substituted. The coarse powder is 
used to within .005” of size and 
from then on, medium grit powder 
is used. 
x *& * 


HIS operation should be con- 

tinued until the die bearing is 
.001” undersize. We _ will leave the 
die for a moment now in this dis- 
cussion and get back to the re- 
maining laps that are necessary 
to finish the die. 


Re Key SE 


E will need several laps to 
rough in our approach angle 
and three or four for the back re- 
lief. Here again we use the bench 
Shaper and setting the dividing 


‘ head to whatever angle we require 


for the approach angle and back 
relief in the die, we merely apply 
good machining practices and cut 
down our laps. Both the approach 
angle and back relief angle laps 
are used in conjunction with the 
Die Shaping Machine. Here again 
is a piece of equipment that applies 
a vertical reciprocating motion to 
remove metal from the die. In this 
case, as the lap held in the spindle 
chuck is reciprocating, the work 
table is caused to turn slowly along 
with the lap and a strong spring 
pulling the lap always in one di- 
rection causes the lap to work on 
only one area of the die approach 
or back relief angle at one time. 
Here again, we use boron carbide 
as an abrasive. This operation is 
continued until we have an ade- 
quate approach angle and the cor- 
rect bearing length and from this 
time up until the die is completed, 
the work is done entirely by hand. 
Employing the use of a reciprocat- 
ing head, shaped laps, wooden dow- 
el laps and fine diamond powder, 
the approach angle is polished and 
blended and the bearing is sized 
and polished. Care must be taken 
all the way through in making 
shape dies. It is very easy to create 
a misalignment between bearing 


shape and approach angle shape 
and quite difficult to correct it 
cnee it is in the die. Since drawn 
shaped wire seldom takes the size 
of the die, the best method of 
checking is to draw some stock 
and measure it. 


a a 


Part No. 3 
Die Requirements 


EK. J. Crum 


Kk. fellows, we have our mak- 
e ing technique down very 
well. Now let’s give some thought 
to stocking our mill with dies. 
George, what are your ideas along 
this line? 
k ok 


G. Fecsen 


T is very important when stock- 

ing a mill with dies that much 
consideration be given to nib sizes. 
(By the term Nib we refer to the 
piece of tungsten carbide in the 
die.) The ideal conditions are that 
every die purchased be used up 
through its life and then be thrown 
away without having a build-up of 
dies at one or two or three sizes in 
the wire size range. Obviously we 
will never attain the ideal since too 
many of the figures we have to 
work from are estimates and as 
such, are too variable. However, 
we can figure something from the 
available information that will 
give us an initial starting point. 


x. X& 


E. J. Crum 


D DUTHALER, let’s have your 
ideas on determining what nib 
sizes to stock. 
* *& * 


E. Duthaler 


ELL, first let us refer back to 

our daily production require- 
ments and somewhat anticipate 
our requirements in nib sizes. 


.015 dia. and smaller — _ 5 tons daily 


.015 dia. to .040 — 50 tons daily 

.040 dia. to .118 — 300 tons daily 

-118 and over — 145 tons daily 
x  ® 


HECKING our average die 
life, we find that dies will be 
wearing oversize at the following 


daily rate. 
dies 
.015 and smaller 11 x 13 drafts 143 


.015 to .040 17 x 6 drafts 102 
-040 to .118 30 x 6 drafts 180 
-118 and over Breakdown 30° 
455 
KK: *- & 


HECKING our die suppliers’ 

catalog we find that an R-2 
can be provided either as a blank 
or rough cored die with a .004” di- 
ameter hole. The maximum recom- 
mended hole size for this size die 
is .128” diameter. 

k ok * 


N R-4 nib can be purchased 
with a .015” cored hole and 

this size has a maximum hole size 
of .230”. For wire larger than this, 
we would go to an R-7 which will 
cover up to .425” dia. The ratio in 
which these dies should be pur- 
chased will be roughly four R-2’s 
to one R-4. So of the 455 dies ac- 
tually working in the mill, 364 will 
be R-2’s and 91 will be R-4’s. For 
the small amount of wire being 
produced over .250”, we will pur- 
chase R-7’s as needed. Now this 
represents the number of dies ac- 
tually drawing wire in our mill. 
In following good wire mill prac- 
tice, we would need enough dies 
to provide three (3) sets . 

1. One set working. 

2. One set in the finished die rack. 

3. One set being worked on. 


> oe ee 


E. J. Crum 


HAT seems logical enough. 
Now Art, how should we go 
about maintaining our stock of 
dies ? 
x wk * 


Art Hedman 

HERE are various ways of do- 

ing this, Jeff. One of the most 
widely used is to place dies in the 
non-durable tool category and 
maintain a supply between a max- 
imum and minimum number to be 
cetermined according to the rate 
of usage. Although this means 
quite frequent ordering, it insures 
against building up too great an 
inventory and yet there are always 
dies on hand. 


xk *k * 
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E. J. Crum 
ALT, suppose you tell us a 
little about the conditions in 
which dies can be purchased. 


xk wk 
W. Schofield 
ASED dies are available in any 
of the three categories: 
1. Rough cored dies. 
2. Rough drilled dies. 
3. Finished dies. 
xk * -*% 


HE users of the rough cored 

- dies are mostly those mills 
that produce a large variety of 
wire sizes. These people find that 
they seldom have to open up their 
dies more than one gage size to 
have a usable die again. The dies 
are purchased with the proper 
cored hole size for their require- 
ments and from then on until the 
die is thrown away, the jump from 
one size to the next larger is so 
slight as to require a negligible 
amount of rough ripping. 


x * * 


HE purchasers of rough drilled 
dies are usually producing a 
few specific sizes of wire and the 
jump from one size to the next 
larger is so great as to require a 
long drilling operation. Mills op- 
erating in this manner quite often 
find it economical to purchase their 
dies rough drilled and then merely 
size and polish them in their own 
die room. In doing this it elimi- 
nates the need of having a large 
battery of heavy duty rippers op- 
erating continuously. 
x * * 


HE mills to whom we supply 

finished dies are usually the 
very small volume wire producers 
who do not maintain their own die 
rooms. The initial purchase is for 
finished dies and for reworking, 
the dies are usually sent back to 
the supplier or to the small tool 
and die shops specializing in that 
type of work. 

dk te 


HE small wire mills apparently 
find this more economical than 
operating their own die rcoms. 


x ex 


Part No. 4 
Trouble Shooting 
E. Miller 


HERE are many possible causes 

of poor die life and poor wire 
but the die is usually the first to 
be blamed. In many cases perhaps 
the die itself is at fault so let’s 
start our trouble shooting from a 
die standpoint. 

a ae 


IRST the nomenclature of a 

wire drawing die. Now we'll 
take the working surface of the 
die and list the four parts and dis- 
cuss the functions of each. 


a a 
1. The Bell. 


HE bell of a wire drawing die 

has a relatively unimportant 
function. It is merely on the die 
to provide a smooth contour into 
the approach angle to allow lubri- 
cant to reach the working surface. 
Also, in the case of a breakdown 
die it allows the wire to enter 
without scraping the coating off. 
In some plants the bell of the die 
is completely ignored with the re- 
sult that, as mentioned above, the 
coating is scraped off in spots and 
the lubricant fails to reach the 
working surface in _ sufficient 
quantity and poor die life is in- 
evitable. An extremely high finish 
is not necessary; it has merely to 
be smooth and well blended into 
the approach. 


x * * 


E. Henry 

2. The Approach Angle. 
iene approach angle of a die is 

the most important single item 
in the die. All of the reduction of 
the wire takes place from the 
point where the wire strikes the 
approach angle to the point where 
the approach and the bearing meet. 
Obviously this surface has to be 
smooth and free from scratches. 
Also important is the included 
angle and the amount of blend be- 
tween the approach and the bear- 
ing. High carbon steel usually re- 
quires a 12° included approach an- 
gle with no blend at all while low 


carbon steel wire dies require 16 
to 20° and a slight blend. 
oe ee 


a angle of approach may be 
varied in both cases depending 
upon the amount of draft. If the 
percentage of reduction is very 
small the approach angle should 
be tightened if the reduction is 
higher than standard practice the 
approach angle should be opened 


up. 
kk * 


W. Schofield 
3. The Bearing. 


HE function of the bearing is 

to size the wire and control 
somewhat the type of finish on the 
wire. The length of bearing for a 
high carbon steel die should be 
roughly two-thirds of the diameter 
and for low carbon steel one-half 
of the diameter. However, this is 
not too important. Quite often an 
excessively long bearing is used 
on the sizing die to provide a 
bright finish on the wire. The one 
important feature in the bearing 
of a die is the direction of the in- 
evitable taper. An otherwise per- 
fect die can be spoiled merely by 
having sized it from the wrong 
end. Let’s explain this more in de- 
tail. First, please accept this as a 
fact: Regardless of the care used 
in lapping a hole, the end from 
which it is lapped will always be 
slightly bell mouthed. Now apply 
this to the comparatively short 
bearings of wire dies and it is 
readily seen that the bearing will 
be tapered. 

x x* & 


ET us compare two dies, one 

of which has been lapped 
from the front and the other 
from the back. Die #1. will 
show the wire being reduced in 
diameter all the way from the 
point on the approach angle where 
it hits to the extreme back of the 
bearing. This can cause scratchy 
wire, and scraping off of coating. 
On fine wire it will always cause 
overheating and breakage. It is 
readily seen that this is a very 
undesirable condition in a _ steel 
wire die. Die #2 on the other hand 

(Piease turn to page 169) 
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The Technical Meeting of the Wire 
Association reconvened at ten o’clock, 
Mr. E. J. Crum, Chairman, presiding. 

Mr. A. E. Glen: Before we start this 
morning’s session, there is a point I 
would like to bring out. We believe we 
gain more from these meetings through 
the open discussion we have after the 
papers are given than in any other way. 
There is ample time allotted for this 
discussion and we hope you will all join 
in the discussion. 

Without further ado, I would like to 
introduce our Chairman for this morn- 
ing’s meeting, Mr. E. J. Crum, General 
Foreman, Wire Drawing, Bethlehem 
Steel Corporation, Sparrows Point, 
Maryland. 

Mr. Crum. (Applause) 

Chairman Crum; Gentlemen, this 
morning, we are going to have a panel 
of experts, and I am not one of the 
experts. I am just going to be the inter- 
locutor, or “Mr. Bones.” 

.. The Symposium on Tungsten Car- 
bide Dies was presented, in conjunction 
with slides, by the members of the 
panel. 

Chairman Crum: I am sure that you 
gentlemen will all appreciate what has 
gone into this paper. I can say this be- 
cause I didn’t have anything to do 
with it, but it has taken a lot of work 
to do it. 

These gentlemen have tried to tell us 
how they are doing their job. We 
realize that a great deal of this is ma- 
terial that most of us know. It is more 
or less repetitious, but we hope there 
are a lot of things that might have 
turned up that will be of some help to 
you. 

It was necessary that we present this 
as we did in order to give ourselves a 
start on what we hope will be a free 
for all question period directed to this 
board of experts. 

Before we start on the questions, I 
would like to give special attention to 
the gentleman who did the most for us. 
All of these men worked on this, but 
most of all, we give credit to Walter 
Schofield for writing the script. 

Walter, will you take a bow? 


Mr. Schofield. (Applause) 


Mr. Schofield: I think the rest of the 
boys put in as much effort as I did, 
so they really should all take a bow. 
(Applause) 

Chairman Crum: We will now get on 
with the discussion. 

As I said, we have tried to give the 
methods that are in vogue right now— 
what we think represents the modern 
practice throughout this country in pro- 


ducing dies. Of course, there are ex- 
ceptions here and there and it is the 
exception that. makes the job interesting. 
So we would like for any of you, who 
would like, to take exception to any- 
thing you have seen or heard here. We 
want you to get up and speak out. 

Who would like to volunteer a ques- 
tion to our board of experts? 

A Member: I would like to ask Mr. 
Schofield, who, I believe, was talking on 
shaped dies, a question. 

He made a statement that they used 
an Atlas shaper for making lap ends 
and so forth for shaped dies of all sizes. 
We have found that under .229 we can- 
not use a shaper, that is .229 square. 
I would like to know what range that 
shaper is supposed to cover and what 
other methods are used to make bends 
under .229? 

Mr. Schofield; I assume you are talk- 
ing about standard shapes like hexagons, 
squares, rectangles and so forth? 

A Member: 
squares only. 

Mr. Schofield: We have gone down as 
low as a fifteenth of an inch in cross sec- 
tion area, or dimension, rather, and by 
putting both ends of a lap on center and 
supporting the middle part by a small 
jack, you can cut across without having 
distortion in your lap at all. 

If you are trying to make the lap be- 
tween centers without having support 
of any kind in the middle of the lap, 
you are going to get spring spaces over 
the work. 

To show you what I mean, the 
small end of the taper is supported 
by the tail stock center of the shaper. 
The shank diameter is held in the card 
in that case. That is a three-runged, 
cross-section piece of steel. You wouldn’t 
need the jack, but now visualize the 
same lap down around a sixteenth of 
an inch thick. You would have to have 
some support under the middle to stop 
deflection when your tool passes over 
it, and by putting two or three jacks 
under it, you can do it. 

Does that answer your question? 


A Member: No, not entirely. At the 
end opposite the index head, we have 
trouble getting the tool down. 


Mr. Schofield: I think I see what you 
mean. In that case, we will take a half 
a center, so your tool wouldn’t be butt- 
ing into the center itself. You cut the 
center right directly in half, so your 
tool is right down to zero point of your 
lap. It would be level with the center. 
Does that answer your question? 

A Member: Yes, that is better. 


No, I am talking about 


A Member: The gentleman second 
from the right suggested a very highly 
polished die might not always be neces- 
sary. I wonder if he would be willing to 
amplify on that subject? 

Mr. Duthaler: My remarks were that 
the high sheen that is put on isn’t al- 
ways necessary. The height of the polish 
in the die is exactly what you feel you 
require in your own process. Some dies 
do not need it. For fine wire dies, some 
say “yes,” and they polish down to an 
eight and nine polish. Have exactly 
what you deem necessary in your opera- 
tion. 

I have seen dies that have had the 
most beautiful polish you ever saw be- 
ing used on a ripper, and after the first 
bundle has passed through, where is your 
polish? You have turned your polish— 
we call them rings—from running 
around the die and have directed them 
back straight through the bearing. 

Now does that answer it? I know 
it doesn’t answer it, but this question 
has been asked ever since I came into 
the Wire Association, and back to 1928. 

A Member: I have another question 
while we are on the subject. 

Sometimes you start out with a brand 
new set of dies and you find your wire 
scraping, but after the first few coils 
your scraping will be gone. Why? 

Mr. Duthaler: You have polished the 
die in the direction of the wire and your 
wire will never go absolutely straight. 
It revolves itself in passing through that 
hole. There is a drawing surface that 
is far superior than what you could put 
on yourself. 

A Member: Do you suggest the wire 
is twisting as it goes through the die? 

Mr. Duthaler: It never holds one true 
axis, but there is a slight movement 
back of the wire. 





Chairman Crum: I think this is a 
rather interesting and important point 
this business of whether we _ should 
make a die look like a piece of jewelry 
or turn it out a little bit more like it 
is usually done. 


Mr. Schofield: I would like to add a 
little bit to what Ed said on that die. 

In polishing any die, your die is re- 
volving. That means you apply the 
polishing method to it, and all the 
minute lines caused by it, then, are 
going to be concentric rings; in other 
words, you are drawing at right angles 
to them. After the wire is drawn 
through it, it carses the lines in the die 
to be propellea in the direction going 
through. You are eliminating those 
small hills and valleys, and, of course, 
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after the die pulls through a bundle, it 
actually polishes it, provided it doesn’t 
go oversize in the meantime. 

A Member: Also on polishing dies, 
on using 33 dope, you don’t need a 
polished die. You use carbide and that 
will give you a good polished finish on 
your wire. 

Chairman Crum: We don’t seem to 
get any objection to that, so I guess it 
is okay. 

A Member: So that we don’t have any 
disappointment about the wire produc- 
tion that is going to be had out of these 
fine wire dies, particularly when a 
statement has been made that in some 
cases a very high polish is not neces- 
sary, I would like to have some further 
comment. 

Now in the case of the .016 wire, we 
have shown an average production of 
900 pounds. Now if we are not to give 
that die a high polish, I would like to 
have the gentleman at the table say 
whether 900 pounds of finish wire would 
be a good average, say, on 006 finish 
wire, or would they like to change 
those figures slightly in respect to 006 
through 010 wire? 

Mr. Henry: In regard to pclish, as 
George said, when you don’t have a 
high polish you have to allow for the 
die polishing itself by the wire, which 
will naturally cut close tolerance wire. 
I believe that is what Walter is talking 
about, close tolerance. 

Now it is my opinion that the higher 
the polish or the smoother the finish— 
I don’t mean sheen, but just as smooth 
as possible—the longer that die will 
retain its size. When you get down in 
the small ranges of .011 and _ .016, 
many times you have only a quarter of 
a thousandth tolerance, consequently the 
higher polish you get the longer that 
die is going to hold its tolerance. 

Mr. Duthaler: You notice that I said 


“sheen.” I didn’t say anything about 
finish. 

A Member: I think Mr. Hedman 
could answer that question. I would 
like Mr. Hedman to make a more 


definite statement on the production he 
might get out of an 006 die with a 
tolerance of, say, plus .2 minus 1. 
Would you think your figure of 900 
pounds would be correct still, Art, or 
vould you prefer to back down on that? 

Mr. Hedman: We have another factor 
entering into the picture here, your 
drawing speeds. Now, on the old type 
of machines, which some of us are still 
using, running at approximately 800 
feet per minute and drawing the low 
carbon wire, we have had productions 
as high as 6000 pounds per day; where- 
as with the identical stock in running 
at a speed of 3600 feet per minute, it 
immediately cuts it down to about 1000 
pounds. Does that answer your ques- 
tion? 

A Member: It does, but do you think 
that you could readily say that you can 
get an average of 900 pounds per day 
out of an 006 die running at the high 
rate of speed that is common practice in 
many mills today, if you had a toler- 
ance—which is not unusual—of say, 
plus or minus one-tenth or two-tenths 
maximum ? 


Mr. Hedman: Yes, I do. 


Mr. Schofield: As to those estimates 
of die life, we have a range from .006 


to .016 diameter on that first group 
and that is 900 pounds over the range 
of sizes. That doesn’t necessarily mean 
that we expect to get 900 pounds out 
of .006 diameter. It might bring it down 
to 400 pounds. On the other hand .016 
diameter might bring it up to 1500. That 
statement is 900 pounds over the range. 
If we broke these die lives down per 
individual die, you would be looking at 
figures on that board until you were 
blue in the face. We had to do that to 
make this thing a little more logical. 

A Member: I think that clarifies it. 

I was only concerned that the cus- 
tomers might expect every die we make 
to give them 900 pounds. 

A Member: Isn’t the question of fin- 
ish concerned with the particle size of 
a carbide used? We have found on using 
various competitive dies that certain 
manufacturers make, using the same 
diamond powder for finishing, gave ap- 
parently, a different finish, rather than 
competitive dies. I would think that 
would be a function as to the size of 
the carbide, for instance, taking a No. 
9 diamond carbide that is finer than the 
carbide particles; is that true? 

Chairman Crum: Will you: please re- 
state the question? : 

A Member: Would the size of the 
carbide particle in the manufacture of 
the tungsten carbide be more creditable 
than the finish used on the die, because 
the finish could not be any higher in 
degree than the particle size of the 
tungsten carbide? 

We find certain carbide manufacturers 
furnish dies that polish to a higher de- 
gree by using the same diamond dust, 
and I want to know if a No. 9 diamond 
powder, for instance, finer than the 
diamond particle used on the die, pol- 
ishes to a higher degree? 

Mr. Schofield: We don’t know the 
particle size of the tungsten carbide in 
any grade of carbide. At least, I don’t. 
We are not metallurgists. We are 
merely, supposedly, die experts. What 
will give you a higher or less lustrous 
finish in a piece of carbide will depend 
more or less upon the amount of cobalt 
binder holding tungsten products to- 
gether. If you have a high cobalt con- 
tent, you will not get as high a finish 
as if you had a very small cobalt con- 
tent. 

A Member: I wonder if I could add 
a word to that? I don’t believe it is the 
company that manufactures the carbide 
that would cause the variation as much 
as it would be the grade of carbide 
used. 


A Member: In all cases the same 
carbide was used equivalent to 999 or 
something of that nature, equivalent 
carbide metal, carbide 393 and so forth, 
which are all the same hardness and 
have essentially the same cobalt con- 
dition. ' 

A Member: Conditions being the same, 
I would say myself the carbide should 
all take an equivalent polish. There 
may be a variation in color, but there 
should not be in the degree of polish. 

A Member: On the same basis, cer- 
tain of these carbides were adequate 
for finishing fine wire and certain other 
carbides were not. 

Mr. E. T. Miller: I wonder if the im- 
plement we are using to polish a die 


would have something to do with the 
surface contour as well as the diamond 
powder or the grain of the carbide. With 
high magnification I have never seen 
any hills and valleys with the instru- 
ments I have been able to look into. I 
wonder if the coating we have on our 
wire when we draw a piece of wire 
isn’t greater than might be on the dies; 
I mean the thickness of the coating? 

A Member: May I offer one other 
point? We mentioned on Monday here 
that we found on using diamond dies, 
even though the die pull was higher 
than the equivalent die particle on us- 
ing carbide dies, we could get the ulti- 
mate strain of the wire. The question 
that comes up is whether the carbide 
particle is of such a magnitude that 
when you deal with fine wire you have 
a definite series of edges over which 
you are drawing the wire compared to 
a diamond die, which is definitely more 
homogeneous? As I say, we _ have 
found that in using the same method, 
the same pins, the same diamond dust 
and so forth, and the same timing and 
using the same type of carbide of the 
high type 999 or softer type, as 44A 
or 779, and other manufactured equiva- 
lents, in certain cases the dies gave a 
very high finish and in other cases 
they didn’t. In certain cases those dies 
were adequate for drawing fine wire, 
high carbon, and in other cases they 
were not. 

Chairman Crum: Well now, I think 
we ought to go into some of the other 
points, because this is a rather good- 
sized discussion and we don’t want to 
go past noon time. There are other 
points, and I would like to get into the 
question of angles. In our paper here 
we say that we are going to use a cer- 
tain angle. Does anybody object to the 
angle we said that we were going to 
use? 

A Member: There is something that 
{ would like to ask that pertains more 
to the matter of economy in the wire 
mill and in the die room. 

It has been mentioned here that it is 
fairly common practice to use a 12 de- 
gree approach, or reducing angle, on a 
tungsten carbide die for drawing high 
carbon wire. Is that correct? I think 
that was the statement, and that 16 
degrees was a fairly common reducing 
angle to use on low carbon wire. 
I know, or at least I believe, a good per- 
centage of the wire mills do have the 
problem of having both high and low 
carbon wire running through their mills. 
Now if a die department should try to 
keep on hand, or in stock, dies of each of 
the reducing draft sizes in both 12 de- 
gree and 16 degree, I think that they 
would have a considerable stock or in- 
ventory problem in the die room. I would 
like to hear from the gentlemen as to 
what they might believe would be a 
good universal angle, reducing angle, 
that could be used for both high and 
low carbon wire, and would enable the 
die men to pick up any die, and with- 
out an excessive amount of work of 
changing the angle, be able to finish 
that die to the next larger size? In 
other words, I would like to hear what 
they think about a good universal angle 
for both high and low carbon wire. 

Chairman Crum: Well, of course, we 
have said our piece, but then we want 
to know whether or not everybody 
agrees to that. We supposedly agreed 
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to this thing ahead of time. I see one 
of our members from overseas, Mr. R. 
J. Brown, of the Rylands Brothers Com- 
pany. Will you tell us a little about 
British practice, Mr. Brown? 

Mr. Brown: We haven’t made any 
distinction between drawing high and 
low carbon steel wire. We use the same 
dies for high carbon as low carbon, 
which has been circulated throughout 
the various mills; and all I can say on 
that is that after a very prolonged and 
very careful survey of die pulls that 
there is no need for any distinction. I 
cetainly don’t agree with the idea of 
having as large an angle as 16 degrees 
for our steel. Even for very heavy 
drafting, we carry our first holes on 
mild steel at 45 per cent, or a little 
more. We find angles of ten and twelve 
degrees, at the very most, give us all 
the surface we want. I do think, how- 
ever, the problem is to some extent 
bound up with this question of length 
of bearings. We found that the deliber- 
ate introduction of a straight taper- 
bearing to be very considerably useless 
in general mill practice. We go to great 
pains to eliminate the bearing alto- 
gether. We have the two angles of the 
die, the drawing angle and the relief 
angle, put in quite sharply, and we just 
take the edge off the two angles where 
they meet, so as to produce the very 
shortest bearing possible with our 
heavy draft. 

If we do get trouble, and the die 
comes back, we invariably find we have 
a little too much bearing on that die. 
I would suggest that if you look at this 
question of length of straight taper 
bearing, you will find that you can 
simplify considerably the die angle 
question. 

While I am on my feet, Mr. Chair- 
man, I would like to ask whether we 
are really being well served by the 
sort of die polishing apparatus that is 
available to us, at least the commercial 
machines? The multiple spindle ripp- 
ing devices have been described today 
as possessing a combination of recipro- 
cating and rotating mechanism. I think 
if you will examine the mechanism of 
that machine, it has no reciprocated 
processes at all. It is simply rotating 
the punch the moment it hits the die, 
and cutting a lot of tram lines round and 
round the die, which is giving a lot of 
trouble later on in having to remove 
them by polishing. 

We don’t like machines of that type 
in England, or at least my own com- 
pany does not. We like the taper punch 
when we use it, as it is withdrawn to 
perform a reciprocating function by 
having a spring load, so that as it is 
withdrawn it sweeps along the die face 
and causes a polishing and not just 
drives home and causes a scoring at 
the moment of impact. 

It is essential, of course, if you do 
that to rotate the die at the same time 
as the spindle, rotating it slowly, but 
I would suggest if methods like that 
are examined a little more closely it 
will promote further economy in die 
room practice and in die room labor. 

Mr. A. E. Glen: I would just like to 
comment on the member’s first state- 
ment about using a tighter degree in a 
die angle, of ten or twelve degrees maxi- 
mum. I believe the tendency in the 
country over the years here has been 
to go to smaller nibs. If you carry a 
ten degree throughout on a heavy draft 


with the small nibs that are being used 
in the country today, you would not 
have sufficient tungsten carbide. 

I would say twenty years ago the 
average operator in this room was us- 
ing an R-5 die to break down his rods, 
whereas today they are all practically 
using an R-3 to break down A-5 rods. 
As time went on, I don’t believe any- 
one noticed an appreciable drop in die 
life by widening this angle, so they 
could use a smaller die nib. I believe 
the mills will verify the fact by going 
to the smaller nibs, they have reduced 
the overall die cost over the years. 


A Member: May I ask Mr. Glen 
whether the nib is being reduced in both 
dimensions, because we find we can in- 
crease the length of nib to advantage 
and reduce its diameter and still get 
an economy of carbide. It is the length 
that counts, not the diameter, providing 
the length has support. 

Mr. Glen: I believe there is some 
trend in that direction at the moment, 
I would also like to comment on having 
no bearing in the die. My experience 
in this field has been that’ the 
bearing might not be too important, 
but in most of the mills today, they 
have sufficient bearing to draw good 
wire and as a ring is formed in the 
die, they can repolish the die and reduce 
the bearing length. Now if you did not 
have any bearing in that die, the first 
time you polished it, it would go over 
size and it would seem to me—and I 
would like to hear something from these 
men on the board—that it would be 
recutting a whole lot more dies if they 
didn’t have a bearing in them. 

It is our belief that bearing increases 
your die life, because it will allow you 
to repolish that die a number of times. 
I would like to have a comment on that. 

Chairman Crum: Has anyone here 
had any experience with dies without 
bearings ? 

A Member: I would like to give my 
experience. First, I don’t believe you 
could establish a universal angle that 
would work in every mill. I think the 
angles have to be determined in the 
mill itself, but I have had a little 
theory, or rule, I make in using dies 
that works very well, and that is to 
keep the bearing as short as possible 
and the angle as wide as possible and 
still maintain control of the wire. By 
that I mean, especially in high carbon 
wire, if you get too short a bearing you 
will have a tendency to have wild wire. 
In some cases on low carbon if you go a 
little too small, you will have a hump in 
the wire. 

By following that rule,~starting out 
with the small bearing and increasing it 
a little, I find it works very well and 
after a period of time you can establish 
the standard in your mill and keep it 
to a minimum. On the high and low 
carbon wire, it is true that on heavy 
drafting you can use the same die that 
you would use on low carbon. It is a 
wide angle, providing you are using a 
heavy draft, but in some cases it is 
necessary to take a very light draft, and 
then with the wide angle you get a 
cuppy break, a cone break. 

I am not saying that is true in all 
cases, but you will get it in cases with 
too wide an angle. I work that out to 
keep maintaining a combination angle 
that can be used on both high carbon 
and low carbon wire, carrying the low 


carbon to the right angle where the light 
reduction would hit and the high to 
where the heavy reduction would hit. 

Chairman Crum: Is there anybody in 
the room from this country who actually 
uses nibs in the practice of making dies 
without bearings, and would you like 
to tell us about it and your experience 
on it? Here is a man from England who 
says that we are all crazy. 

A Member: I would like to agree with 
Mr. Brown. I had ten years in a wire 
mill, which isn’t much, but I would like 
to put myself out on a limb as far as 
this angle is concerned and say that I 
think either a 14 degree approach angle 
or a 16 degree approach angle will give 
good production as a rule on either. high 
or low carbon wire, keeping in mind 
what Mr. Glen said about our using 
smaller nib dies in this country; and 
it will eliminate a big problem in your 
die room of trying to stock two sepa- 
rate approach angles in your dies. 

Chairman Crum: I am going to ham- 
mer away on this question on operators. 
These die men are all right, but I want 
to know if there are any operators here 
who have had any experience in this 
country in not using bearings? 

A Member: It is simply a function. 
If you have a narrow angle and a 
longer approach, you have a _ shorter 
bearing and vice versa. It is an inter- 
changeable function, and I think as 
speeds go up, we definitely have to have 
shorter and shorter bearings in order 
to obtain the things we want in the 
wire. 

In my opinion, a bearing does not 
perform any functions as far as finish- 
ing your wire is concerned. That is 
done the minute your contact is made 
with your bearing, in a few thousandths 
of an inch. That is all the finish you 
get on your wire. You are either going 
to do it or not do it. 

I have run dies without bearings, I 
would say in about a _ ten-thousandth 
plane and I have drawn as much wire 
and better wire than with dies, when 
I wanted to pull the bearings as long 
as I wanted to pull them. 

In other words, it is an inter-relation 
between the length of an approach and 
the length of draft and bearing, and 
you can back them up and go from one 
to the other and have an interchangeable 
function. I think it is quite a common 
practice in a number of our plants in 
this country today to run dies with no 
bearing at all, all taper. 

Chairman Crum: Is all the wire 
drawn by the men who make dies or the 
fellows who use dies? 

A Member: We have experimented a 
lot with lengths of bearings and as you 
know we draw almost entirely high 
carbon wire up to 300 thousand pounds 
tensile and in some cases a lot higher, 
and I have been trying to find out from 
various men about lengths of bearings, 
and I asked several of our English 
friends and they say that the battle 
is raging in England like it is here. 

This morning I talked to one who 
said they were using long bearings 
and Brother Brown says no bearings, 
and so we are working on special cases, 
and one problem that we are working 
on is on a size of wire that many of 
us make, .038 tire bead wire or .037, 


(Please turn to page 166) 
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S a preliminary to a discussion 
of diamond wire drawing tech- 
niques in the interest of economy 
and efficiency, it is felt advisable 
to call attention to the necessity 
for conditioning all suggestions in 
the following article by a certain 
important equation; i.e., the differ- 
ence between diamond and any 
other product, natural or synthetic, 
causing diamond specimens to dif- 
fer widely in quality and shape. 
Each diamond requires individual 
study, therefore any prescriptions 
as to the type and size of the die to 
be made, of the direction for drill- 
ing, and for the wire mill’s repair 
man, must be elastic. The same 
equations govern the usefulness of 
the die in spite of the best work of 
die producer, wire drawer and re- 
pair department. To avoid all pos- 
sible hazards, clear, sound dia- 
monds must be used; diamonds 
which are in the expensive cate- 
gories of industrial assortments. 
k ok ok 


HE use and care of Diamond 

Dies in the wire mill, are prime 
factors in reducing the cost of wire 
production. The wire mill super- 
intendent who believes his die de- 
partment is the heart of his wire 
mill, and his lubrication the blood 
stream, will have a profitable mill 
provided he has availed himself of 
the best in both departments. 

xk *k * 

HERE are many other factors, 

however, that would help to 
maintain good die life. It is im- 
possible for the die manufacturer 
to enumerate all of them because 
of the wide variety of alloys drawn, 
and different methods employed by 
the various wire producers. 

e+ * 

| spite of recent developments, 

there is still plenty of room for 


A paper presented before the 
Wire Association, introductory to 
the Diamond Wire Drawing Sym- 
posium held under the auspices of 
the Industrial Diamond Association 
at the Annual Convention in Chi- 
cago, Illinois, October, 1949. 


SONSTIGES TARAS 


improvement in current practices 
and many of the wire producers 
would do well to improve their 
lubricating and other’ systems. 
Much can be done to prolong die 
life in the mills. 


ee 


AREFUL inspection by the mill 

foreman at frequent intervals 
should impress on the wiredrawer 
the importance of keeping his ma- 
chines clean, and the lubrication 
outlets open to allow a constant 
flow on the die. 


Ne, 


T is a well-known fact that the 

wiredrawer hates to part with 
any die which is still running. The 
foreman should make a daily check 
on all dies, the back dies as well as 
the finishing dies. Any die show- 
ing wear should be immediately 
removed for servicing. On _ all 
finishing sizes, there is usually a 
tolerance of from 1 to 3 tenths of 
one thousandth inch and the worn 
die should be removed before the 
limit is reached, otherwise the 
mill may find that the wire pro- 
duced is rejected. In addition, the 
possibility of loss of production 
through the increased down time 
brought on by breaks and rethread- 
ing becomes greater with the in- 
crease of uneven die wear. 


a 


HE insertion into the set, of 
dies that are oversize, under- 
size, or of improper shapes, and 
having bearings too long for the 


type of wire to be drawn will cause 
unnecessary loss by down time. 
When the die size is enlarged, be 
it through wear or from any other 
cause, the percentage of reduction 
changes. 

kk 


IGH speed, synchronized draw- 

ing equipment is built to pro- 
vide set reductions with a mini- 
mum allowance for slip. The usual 
5% slip allowance will handle the 
same amount of die wear. How- 
ever, it is best to remove dies im- 


mediately when they begin to 
show any wear. 
x *& * 


F a specific percentage of reduc- 

tion is used throughout the line 
of dies without any variation, then 
the same amount of wire is re- 
duced through the first die as 
through the last die. So, by the 
changing of die size or shape, the 
quantity of wire elongated can be 
either more or less. This will 
cause a “pile-up” on the capstan, 
cr else too much stress which will 
cause the wire to break. 

x &k * 


N present day drawing, it is, 

therefore, highly important that 
dies be removed by sets and re- 
matched for size as well as shape. 
3y doing this the mill will insure 
itself against excessive, lost down 
time and obtain the maximum in 


production. 
x wk ok 


HILE the approximate shapes 
are advocated, it is recog- 
nized that various factors, includ- 
ing the variations of alloys made 
by the different mills, might prop- 
erly lead the engineers of the dif- 
ferent mills to maintain opinions 
other than those indicated by these 
recommendations. 
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HE correct contours for dies 
used for different alloys are 
shown in Figs. 1 to 5, inclusive. 


cx «KC 


HIS year, the Industrial Dia- 

mond Association offered a 
prize for original papers by engi- 
neers on “Production and Economy 
Through Industrial Diamonds.” 
The first prize happens to have 
been won by one of the foremost 
producers of diamond dies, who 
also has had a lifetime of experi- 
ence in their use in England. He 
is W. F. G. Kerley of Temco, Ltd., 
Lydbrook, England. We quote from 
his winning paper by way of an 
objective effort to allow our hear- 
ers to form their own opinions 
on another long-disputed point 
... “Having formed the opinion 
that the orientation of crystal 
structure is not a factor of major 
importance to die life when dia- 
monds are subject to the usual 
conditions of commercial reinforced 
mounting, we can readily see that 
it would be an advantage to encase 
the whole, natural crystal before 
working it and so provide a sound 
structure unaffected by any weak- 
ening of the diamond such as cut- 
ting away the natural crystal 
boundary and also at the same time 
any harmful effect caused by su- 
perficial burning of the die bore in 
the mounting process. The con- 
serving of the original dimensions 
by such a process also enables the 
die maker to make larger initial 
bores (see the table of carat weight 
to die bore ratio with stone di- 
mensions) but it is sufficient here 
to note that we have in suggestion 
already broken away from our spe- 
cialization programme. If we 
adopt the suggested method of 
fully encasing the whole natural 
diamond before working it, then 
we need not consider the grain and 
cleavage directions or scaife plate 
work, in fact we take the first step 
towards the mass production pro- 
gramme.” 

x & * 


OLLOWING this system of in- 
spection would serve a two-fold 
purpose, and also cut cost in the 
long run. First, it would assure 
more recuts on the die, which 
would prolong the life of the die 
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Fig. 1—Dies of this approximate shape have 
proven successful in many alloys. In all prob- 
ability, it is the shape generally used in most 
mills where more than one alloy is drawn, as it 
is adaptable to general use. This shape is used 
in various mills for such alloys as brass, com- 
mercial bronze, monel, nichrome, nickel, and 
low carbon steel. 4 * ad * 


FIG. 2 BRONZE 
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Fig. 2—This approximate shape is found most 
successful in the drawing of Phosphor bronze. 


FIG. 3 COPPER 
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Fig. 3—This appreximate shape is primarily for 
copper, although quite satisfactory on gold, plati- 
num, and _ silver. 7 » * “8 * 
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Fig. 4—This approximate shape is suited to 
aluminum, lead and _ solder. 3 = i 


FIG. 5 HIGH CARBON STEEL 
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Fig. 5—This approximate shape is found satis- 
factory on high carbon steel. ‘ : 3 a 


and yield greater poundage. Sec- 
ondly, it would eliminate the diffi- 
cult task assigned to the die de- 
partment, of salvaging a burned 
out die, which had been left too 
long in the wire machine, or had 
run on a poor lubrication system, 
or even without lubrication at all. 
Any diamond die abused by such 
treatment may develop a major 
flaw that will damage some part 
of the diamond, frequently to the 
extent of crippling its full useful- 
ness, or cutting the life span of the 


die in proportion to the extent of 
the damage. Such a die cannot 
be recut to the next size. 


x «OO 


HE result of abuse of the die 
is shown in Figs. 6, 7 and 8. 
See page 156. 
x kk 


N some instances, half of the life 

of the die may be gone before 
the die man can put the die in a 
drawing condition. Even after 
taking the die up several sizes, a 
weak spot or fracture still may re- 
main in the stone, which will begin 
to deteriorate very quickly in the 
process of drawing wire. At this 
point, the wire mill must have the 
best in personnel and equipment, 
for the wire men expect to have 
such a die repaired and returned 
to the mill like a new die. They 
should be trained to realize how 
much better it would be for all con- 
cerned if some time check for an 
average running time on the dif- 
ferent alloys could be arrived at, 
before any serious wear could 
damage and cut the life of the die. 


x 


UCH a schedule has been estab- 

lished in certain mills and is 
today showing good results. Since 
the general conditions have been 
considerably bettered, these mills 
are getting more pounds per size, 
and more recuts out of the dies. 
Too much importance is stressed in 
many wire mills on the quantity 
of dies recut in their die depart- 
ment, rather than on the quality 
of repair work done. It is to the 
advantage of the mill to produce a 
quality die which will stay in the 
machines without loss of “down 
time” rather than put in a die that 
might run only for a few hours, 
making it necessary to “string up” 
again, sometimes several times un- 
til a die which will run is put in. 
It would be far better to expend 
this amount of “time lost’ on the 
dies, and by doing so, cut, rather 
than increase, the cost of wire pro- 
duction. 

xk ke * 

HE recutting of diamond dies, 

in the majority of wire mills 
today, is at best a salvage job, and 
therefore a slow process. Dies to 


(Please turn to page 156) 
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THURSDAY, OCTOBER 20, 1949 


Afternoon Session—2:30 P. M. 


WIRE ASSOCIATION PROCEEDINGS 
TECHNICAL DISCUSSIONS OF THE 
SYMPOSIUM ON DIAMOND DIES 


Athos D. Leveridge, 
Executive Manager, 
Chairman of Meeting 


Industrial Diamond 
Association of America, Inc. 


New York, N. Y. 





The Technical Meeting of the Wire 
Association reconvened at two o’clock, 
Mr. Athos D. Leveridge, Industrial Di- 
amond Association of America, Incor- 
porated, Chairman, presiding. 

Preident Seymour: This afternoon we 
are going to have a Symposium on Di- 
amond Dies, and I am not going to take 
any more of your time. 

I will ask Mr. A. D. Leveridge, who 
is the Executive Manager of the Indus- 
trial Diamond Die Association, to come 
up and take over on this meeting this 
afternoon. 

Thank you. 

Chairman Leveridge: Thank you, Mr. 
President, and thank you, Gentlemen 
and Good Afternoon: Mr. William Wind 
of the Wilbur B. Driver Company, after 
the paper has been read, will introduce 
the other gentlemen of the panel. 

So, gentlemen, allow me to turn the 
meeting over to a man who has been 
foremost, along with his firm for as- 
sistance in industry problems in a far- 
reaching and broad manner through the 
wartime. It is my personal observation 
that he has since been helping toward 
modernization and progress in our in- 
dustry. 

Mr. William Wind. (Applause) 

Mr. William Wind (Wilbur B. Driver 
Company, Newark, New Jersey): First 
of all I would like to introduce the mem- 
bers of this panel. 


Mr. John W. Cowan, Wayne Wire 
Die Company. (Applause) 

Mr. Russell E. Connor, Detroit Wire 
Die Company. (Applause) 

Mr. Fernand Durand, Cochaud Wire 
Die Company. (Applause) 

Mr. Otis Ferrier, Indiana Wire Die 
Company. (Applause) 

Mr. George Stewart, Sylvania Electric 
Products, Inc. (Applause) 

Mr. Albert Richards, Ajax Industrial 
Supplies. (Applause) 

Mr. Pumphrey, Fort Wayne Wire Die 
Company. (Applause) 

It is said that the human brain is a 
wonderful thing. It starts working the 
moment we are born and it never stops 
until we stand up before a crowd to 
speak. 

That is just the way I feel. 

What you will get out of this meeting, 
or from this panel, is entirely up to 
you. These are all expert die manufac- 
turers, so give them the $64.00 questions. 

At this time I will present Mr. Cowan, 
who has a few remarks before we go 
into the question period. 

Mr. Cowan. 


Mr. John W. Cowan: Gentlemen, as 
Chairman of the Die Committee I have 
been asked to open our discussion. You 
have just heard Mr. Leveridge read the 
committee’s paper on the “Use and Care 
of Diamond Dies in the Wire Mill.” 

First, I would like to thank the Wire 
Association on behalf of the Die Com- 
mittee of the I.D.A., many of whom are 


or will be Wire Association members, 
for their invitation to be with you today. 
Second, we welcome the opportunity of 
being able to sit down with the men 
who use our products. I hope when we 
are all finished we will have helped 
each other in our mutual problems. 

In starting our discussion it might be 
well for us to review some of the pro- 
gress made over the past few years. 
As far back as 15 or 20 years ago, it 
is common knowledge that a majority 
of all dies used in the United States 
were imported from Europe. During 
that time the Wire Industry has ex- 
panded and improved continuously. To- 
day not even 5 per cent of all dies used 
in this country are of foreign manufac- 
ture. We have had to keep pace with 
you. In the old days a diamond of in- 
ferior quality was set in a brass case 
and held in place with silver solder as 
its only means of support. These dies 
were drilled and hand shaped with little 
or no polish. Today, it is true, we use a 
smaller diamond but of the highest pos- 
sible quality. These high quality dia- 
monds, round and_ semi-round, are 
mounted in alloys perfected to re-en- 
force the stone so that it will withstand 
the constant pressure and friction de- 
veloped in high speed drawing. These 
present day pre-selected diamonds re- 
enforced in newer mountings, mechanic- 
ally shaped to conform to any specifica- 
tions and with the highest polish ever 
attained, are responsible for your suc- 
cess in your high speed machines, draw- 
ing quality wire and for the remarkable 
poundage of today. 

In conclusion, we would like to raise 
this question: “Is it economical for the 
wire producer to run dies in the ‘string 
up’ after they have been recut three or 
more times, especially in the _ inter- 
mediate and larger sizes?” 

My contention is that it is poor draw- 
ing practice. The diamond is burned to 
the deterioration stage and if used 
further gives trouble and only increases 
cost through “down time” and labor 
expended in the effort of salvage. 

Mr. Wind: Is there anybody out there 
who would like to answer that question? 

A Member: What are the _ special 
alloys you use for mounting? I have 
representatives from the diamond die 
firms call on me and in the last few 
years we have tried several different 
alloys. I don’t believe that you have 
that alloy developed. If you have, why 
not tell the boys? 

Mr. Cowan: We all have our own 
ways of mounting stones today, and 
for us to divulge what we have actually 
taken years to develop is something 
we don’t want to do just now. 

Mr. Wind: Perhaps you don’t, John, 
but maybe someone else on the panel 
wants to tell. 

I guess not. 
own secrets. 

Would anybody like to answer this 
question ? 


Maybe they have their 


Is it economical for the wire producer 
to run dies in a string-up, after they 
have been recut three or more times? 

A Member: I don’t believe it is. 

Mr. Wind: Can you tell us why? 

A Member: I believe after you have 
run a die three or more times and from 
what the slide shows of the wear and 
tear, plus sizes of the diamonds in use 
and averaging the runs of the metal 
in pounds, I sincerely believe it is best 
not to try to recut too many times; that 
it is cheaper to get as much from the 
diamond on the first few runs for low 
cost and a high level of efficiency and 
quality wire. I sincerely believe it 
doesn’t pay to run a die three or more 
times. 


Mr. Leveridge: In that the question 
was raised by the Committee Chairman, 
Mr. Cowan, it must have been based on 
the fact that wire mills are doing just 
that thing. Now if they are doing it, 
they must disagree with him. The wire 
specialists are here, so why don’t they 
take issue with the statement or stop 
running dies in the manner he criticizes; 
one or the other? 

Wouldn’t there be someone here who 
would like to show that Mr. Cowan’s 
point is not sound? 

Mr. Wind: I guess they are all keep- 
ing to their own ideas or not recutting 
them after two or three times. 

Mr. Leveridge: Or they are blushing. 
Our purpose, Mr. Chairman, is to help 
get the best service out of the dies. 
Evidently the mills are not doing that, 
or Mr. Cowan wouldn’t have raised the 
point. 

Mr. Cowan: I don’t think they are 
doing that intentionally. I think they 
are over-running the die in the first 
two sizes, and spending a lot of labor 
on the die of the third and fourth sizes 
to put them back in shape, and in doing 
so it is very costly, only they don’t 
realize it. If they did, they would watch 
the dies more in the first two or three 
sizes and get more recuts. 

Mr. Wind: Don’t you think that you 
want to accentuate that now. 

Mr. Cowan: That is exactly what I 
mean. 


Mr. Wind; Perhaps some of the boys 
are getting so many recuts on the dies, 
they don’t want to give us an inkling 
as to how far they do recut the dies. 

Gentlemen, have you any other ques- 
tions you want to ask this panel? 


A Member: I wonder if the statement 
shouldn’t say something about material 
to be drawn. We are in the copper busi- 
ness altogether, and some of our 
diamond die suppliers are in the panel. 
We buy our dies to a _ specification, 
which says in many sizes they are to 
be able to recut six sizes and these fel- 
lows all sell them to us. 

(Applause) 


(Please turn to page 159) 
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Outstanding Personalities of the Wire Industry 





J. Edward Donnellan Vice-Presi- 
dent, "Wire & Wire Products" 


EDWARD DONNELLAN who 

. joined the staff of WIRE & 
WIRE PRODUCTS on March Ist, 
1948, became vice-president of the 
company effective January Ist, 
1950. 





Exposition and was for many years 
the editor of the Metals Handbook. 
In 1944 he became vice-president 





in charge of sales for the General 
Alloys Company of Boston. 


x x x 


INCE his graduation from Pratt 
Institute in Brooklyn as an in- 
dustrial chemical engineer, he has 
been directly associated with the 


metal industry continuously, hav- 
ing been with the New Departure 
Manufacturing Company and the 
Holeomb Steel Company before his 
identification with the Society. 


x «x * 


AR. DONNELLAN brought a 
wealth of ability and experi- 
ence to our organization that will 
enable us to increase our many 
services to the wire industry. He 
has been perhaps best known for 
the twenty years of work in the 
metal field with the American So- 
ciety for Metals, whose staff he 
joined in 1924. 


xk xk «& 


Sharon Steel Advances Roemer 


ENRY J. ROEMER, JR. was 
recently made vice-president 
and general manager of the Sharon 
Steel Corporation, Sharon, Pa. He 
had been vice-president in charge 
of raw materials, purchasing and 
E played an active part in the traffic. 
staging of the National Metal 5. Eaward Donnetlan ; ; ‘ x ke 


ICAL] Wei TRADE MARK REG. U. S. PAT. OFF. 


MODEL L-3 MICRO-WELD BUTT WELDER 


This type welder is available in three Models (L-1) 
(L-2) (L-3) for welding COPPER Rods and other 
non-ferrous metals ranging in size from 5/16" to 
7/8" diameter. 

The illustration shows the Model L-3 MICRO-WELD 
Butt welder, equipped with foot operated hydraulic 
clamping mechanism, radius grooved welding dies 
and die shoes, and with a single control lever for 
the spacing operation, and contacting the welding 
switch. 

Welders can be furnished on stationary base, or 
mounted on 4-wheel truck. 


MICRO PRODUCTS 
COMPANY 


20 NORTH WACKER DRIVE 


CHICAGO 6, ILL. 
Telephone: STATE 2-7468 


x “* 2* 














MICROMETER PRECISION 
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New Positions for Roebling Men 


A. TRASK, former head of the 

. San Francisco office of John A. 
Roebling’s Sons Company of Cal- 
ifornia, assumed his new duties as 
manager of sales of the company’s 
Chicago corporation on January 1. 
G. C. Bukowsky, former manager 
of the Portland, Oregon branch, 
succeeded Mr. Trask. The appoint- 
ments were announced by E. C. 
Low, vice president in charge of 
sales of the parent organization, 
Trenton, N. J. manufacturers of 
wire rope and related products. 


x xk * 


R. TRASK joined the Roebling 
organization twenty-five 
years ago, starting as a warehouse- 
man and splicer. He became a 
salesman in 1931 and nine years 
later was made manager of the 
San Francisco branch. 


OK Ke 


R. BUKOWSKY, a graduate of 
the University of Oregon, has 

also been associated with the Roeb- 
ling Company since 1925, starting 
as a salesman in the logging and 
mining territories of Idaho, Oregon 
and Southern Washington. He was 
elevated to the managerial post at 
Portland in 1942, and has served 
in that capacity until his recent 


transfer. 
x ok * 


Old Diamond Die Companies 
Merge 


S of January 1, 1950 the Ameri- 
can Branch of the Vianney 
Wire Die Company of New York 
City, which has been operated by 
Victor J. Boulin, was merged with 
Balloffet Dies and Nozzle Co., Inc., 
6825 Adams St., Guttenberg, New 
Jersey, and operates from this ad- 
dress as the Balloffet-Vianney 
Wire Die Co., Inc. 


x  & 


HE new corporation will operate 

under the management of L. 
Chambre, Executive Vice-Presi- 
dent and Treasurer, and will con- 
tinue to serve the wire industry 
with the highest quality diamond 
dies, for which these two concerns 
have been noted. Balloffet has been 
making dies since 1870. 


x k * 
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WOOD REELS 
with SERVICE plus 


If your mill is located anywhere within 200 miles of Hazardville, 
we will deliver them to your door in BRIDGE trucks—and over- 
night, in case of emergency. 





For points beyond, carload shipments out of Springfield, Mass., 
via N.Y.C.R.R. can be in cities as far away as St. Louis on the 
third day. L.C.L. shipments to points like Buffalo or Cleveland 
via the Pacemaker will arrive the second morning and be delivered 
to your door at no extra cost. 





BRIDGE REELS for CABLE, ROPE and WIRE are made in 
returnable and non-returnable types in sizes from 12” to 96” in 
diameter. 





ALSO, REELS, HEADS FOR STEEL DRUMS BRIDGE SHIP- 
PING and SHOP REELS are furnished assembled or knocked- 
down, made to your specifications. Built to withstand severest 


handling. 


_— 
~ 
-_ 





You are invited to avail yourself of our unique and 
efficient service and to visit our plant to see how 
BRIDGE REELS are made so well and why they are 
so sturdy and low in cost. 


Send us your specifications 
and let us quote on costs. 


BRIDGE MFG. CO. 


Ine. 
HAZARDVILLE 3 CONNECTICUT 
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JOHNSON is a wire specialty plant, not a tonnage 
mill. Every Johnson wire is drawn under close labora- 
tory supervision, resulting in the specific wire for its 
intended use. Whether it be Music Wire — "The wire 
of a thousand uses’ — or wire that is to be devoted 
to the enhancement of the lady beautiful (bobby pin 
wire, brassiere wire, or corset stay wire), Johnson goes 
in for top quality and ease in processing. For example, 
Johnson Stainless Steel (18-8 grade, types 302 and 
304) comes to you with lasting harmless lubrication 
(not to be removed). 





Whatever your requirements in high tensile wire, let 
Johnson specialists go to work for you. You will find 
that the time saved in processing, less down-time, and 
oe reliability of your production will be well worth 
while. 








JOHNSON 


STEEL AND WIRE CO., INC. 
WORCESTER 1, MASS. 


NEW YORK PHILADELPHIA CLEVELAND DETROIT AKRON CHICAGO 
ATLANTA HOUSTON TULSA LOS ANGELES TORONTO 





Joins Standard Varnish Works 


ARL BAUER, Industrial Sales 

Manager of Standard Varnish 
Works, New York, announces the 
appointment of Hugh C. Crawford 
to the position of Industrial Sales 
Promotion Manager. 


x *k * 
R. CRAWFORD has been ac- 
tive in the industrial finishes 
industry for many years and has 
held several important positions in 
sales and official management. 


x & * 


IS efforts will be directed to- 

ward enlarging the sales of 
Standard’s well recognized line of 
general industrial finishes. 


x * «* 


J. R. Hill to Head Northwestern's 
Sales Department 


R. HILL has been appointed 
. General Sales Manager of the 
Northwestern Steel and Wire Com- 
pany, Sterling, Illinois. He has 
been with the Company for seven- 
teen years. R. J. Kay and G. W. 
Bulmer have been made Assistant 
Sales Managers. 


x &k * 


R. HILL’S appointment was 

made to fill a vacancy caused 
by the resignation of A. B. Sloan 
as Vice President in charge of 
Sales, a post he has occupied since 
1928. Mr. Sloan will hereafter di- 
vide his time between his personal 
interests and the company, which 
he will continue to represent on a 
part-time basis. 


x Kt 


F. B. Foley Joins Inco Staff 


RANCIS B. FOLEY, formerly 

of The Midvale Company, Phila- 
delphia, has joined the staff of the 
Research Laboratory of The Inter- 
national Nickel Company, Inc. at 
Bayonne, N. J. as Consulting Metal- 
lurgist, N. B. Pilling, Director of 
the Laboratory announces. A col- 
laborator with the late Henry M. 
Howe after World War I, Mr. Foley 
joined Midvale in 1926 in a re- 
search capacity and later became 
Chief Research Engineer. 

e + 2 
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J.M. Wilke Advanced by 
Laclede Steel 


M. WILKE has been appointed 

. General Manager of Sales by 
the Laclede Steel Company, St. 
Louis, Missouri, succeeding Walter 
W. Arpe, who has retired. Mr. 
Wilke’s place has been taken by 
Harold R. Kilpatrick, who now is 
Manager of Wire Sales. 





J. M. Wilke, General Manager of Sales, Laclede 
Steel Company, St. Louis, Mo. * * * * 


R. WILKE started with Lac- 

lede in 1906 in the Operating 
Department at Laclede’s mill in 
Madison, Ill. After serving in the 
Chicago District office for several 
years, he was sent to Detroit in 
1925 as District Sales Manager, In 
1945 he was transferred to the 
home office. 


ee 


R. ARPE has had a long and 

interesting career in the Steel 
industry, beginning with his join- 
ing the old Western Tube Company 
in 1901. In 1924 he became as- 
sociated with Laclede and in 1946 
was appointed to the office from 
which he has just resigned. 


x & * 


H-VW-M Advances Chemists 


HE HANSON-VAN WINKLE- 

MUNNING CO., Matawan, N. 
J., announces the advancement of 
two members of its Laboratory 
staff, Dr. D. Gardner Foulke and 
Thomas J. Menzel, the first now 
being Chief Chemist in charge of 
analvsis and customer service and 
the latter becoming their Plating 
Chemist. 

k ok 
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ing Record of Successful 
Performance! 


Applies Narrow Width 
Tapes (up to 1” wide) 
To Electrical Conductors. 


Has electric stop-motion and 
capstan-release mechanism which 
permits the conductor to be re- 
tracted and placed in position for 
re-run after supply has been 
replenished. 

“Reeves” variable speed unit gives 
quick adjustment when change of lay is required. 


Adjustable traverse mechanism lays material evenly on windup reel. 


Other Features Include These: 

Machine will produce 58 feet per minute giving a maximum lay of 1’’. Minimum lay is Ye’. 
Serving head speed 700 R.P.M. 

Driving pulley 8’' diameter; 134’ belt. Speed 330 R.P.M. 

Ratio serving head speed to pulley speed 2.12 to 1. 


Capstan 18” diameter, 3’’ face. 
Opening through serving head ¥%"' diameter. 


Maximum diameter of flexible conductor ¥"’. 


Supply packages 12’' diameter, 1‘’ maximum width, ¥e" minimum width. Size of hole in package 3'’ 
Supply tube will hold 6 packages, 1° wide, sufficient for normal lengths of conductors. 
Moximum power requirement 1/2 H.P. including power transmission. 


Motor drive furnished upon request. 


Stands can be furnished to take reels as follows: 
30’ diameter and up to 13’ outside width 
30’' diometer and up to 16” outside width 


®@ Special wind-up driving parts required for reels with drums under 8’ diameter. 


® Reels are not included with machine. 


NOTE: Serving Head normally runs clockwise, but can be made to run counter clockwise upon request. 


Complete detailed information on ‘‘Wardwellian” Tape Serving Machine on request. 











There are nearly thirty applications for Wardwell equipment, including Braid- 
ing, Shielding with wire, Tape Serving, Yarn Serving, Asbestos Serving, Paper 


Serving, Armor Serving and Resistance Wire Serving. 


WARDWELL 


BRAIDING MACHINE CO. 


Representatives for Europe, British Colonies and Dependencies 


JAMES MACKIE & SONS, LTD., BELFAST, IRELAND 
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Greatly increases the 
‘life of screw-head dies 


‘and plugs 


COLD HEADING WIRE 


For recessed heads, Keystone’s new special-process 
wire delivers the desired upsetting and die forming 
qualities with such a high degree of uniformity 
that finished product rejections are practically 
eliminated . . . individual inspection of screws is 
no longer necessary . . . die and plug life are often 
more than doubled. This new wire effects consider- 
able savings in the production of Phillips head, 
clutch head and cross recessed head screws. 


Keystone is prepared to help solve any of your 
industrial wire problems. If special treatment is 
called for, Keystone’s metallurgical research and 
testing facilities are available to supply the 
answers. We welcome your inquiry. 
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‘Y STONE 
STEEL & WIRE CO. 
PEORIA ... ILLINOIS 


Special Analysis Wire, Setting 


New Standards of Performance 





J. K. Beeson Made President of 
Pittsburgh Gage and Supply 
Company 


K. BEESON, executive vice 

. president of the Pittsburgh 
Steel Company will resign in April 
to assume his new duties as presi- 
dent of the Pittsburgh Gage and 
Supply Company. He has been a 
director of the company, which was 
founded in 1892, since 1941. Mr. 
Beeson is the fourth president the 
conipany has had, the second hav- 
ing been his father, the late 
Charles E. Beeson. Mr. Beeson is 
a past president of the Wire As- 


sociation. 
xk * 


Changes Company Name 


HE WILLIAM M. PARKIN 

CO., Highland Building, Pitts- 

burgh 6, Pa., changed its name as 

of January 1, 1950, to THE 

PARKIN CHEMICAL COMPANY. 
k ok * 


HERE are no changes in per- 

sonnel contemplated, the new 
name having been decided upon to 
more clearly reflect the nature of 
the business—that of supplying 
acid inhibitors and pickling com- 
pounds to industry. 





x *& * 


Reynolds Metals Adds to 
Production Staff 


DGAR T. LONG has joined Rey- 

nolds Metals Company as as- 
sistant product manager of the 
Wire, Rod, Bar, and Rolled Shapes 
Division, according to David P. 
Reynolds, vice president and man- 
ager General Sales Division of the 
company at Louisville, Ky. Mr. 
Long will be located at 2500 South 
Third Street, Louisville. 


xk 


ORN in 1899, Mr. Long was 

educated at Eufala, Ala., High 
School and Riverside Military Col- 
lege. Soon after finishing schoo] in 
1920, he was employed by Gulf 
States Steel Company, Birming- 
ham, Ala., as manager of wire 
sales; later he became special rep- 
resentative of that company at 
Nashville, Tenn. 
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N 1938, he went with Bethlehem 
Steel Company and served as 
sales representative for that com- 
pany on all its products for South- 
ern Indiana, Southern Illinois, and 
West Kentucky areas. He also was 
manager of Bethlehem’s warehouse 
at Evansville, Ind.; and later was 
put in charge of Wire Goods and 
Road Dowel Mills at Bethlehem’s 
Johnston Steel Plant, Gautier Divi- 
sion. 

k ok 


Establishes Own Die 
Manufacturing Company 


ITH the sale of the Vianney 

Wire Die Works, American 
branch of Etablissements Joseph 
Vianney, to another concern, Victor 
J. Boulin, its American representa- 
tive for the past 37 years, is open- 
ing his own office at the same ad- 
dress, 250 East 43rd St., New 
York, N. Y. Mr. Boulin will con- 
tinue with the sale of first quality 
diamond and carbide and diamond 
powders. A repair service will be 
maintained. 

x *& * 


Frank Nichols Phillips 


RANK NICHOLS PHILLIPS, 
president of the Washburn Wire 
Company in East Providence died 
on December 9th. He was 75 years 


old. 
xk k * 


R. Phillips was a director of 

Phillips Electrical Works, 
Ltd.; the Ryan Aeronautical Com- 
pany of California, the Industrial 
Trust Company in Providence, the 
Associated Springs Corporation of 
Bristol, Conn., and the Providence 
Building Company. 


x x *& 


R. Phillips’ father, the late 

Eugene F. Phillips, started 
the American Electrical Works 
here about 1868 for the manufac- 
turing of copper wire. In 1900 the 
Washburn Wire Company was 
formed to make steel wire in a 
section of East Providence that 
since has been known as Phillips- 
dale. 

k ok 


HE son entered the business 

after his graduation from 
Massachusetts Institute of Tech- 
nology, 
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Announcing... 


A Complete Line 
of 
Spray, Dip and Brush 
PHOSPHATE COATING CHEMICALS 
for 
PAINT-BONDING 
RUST PROOFING 
and DRAWING 


Paint- Bonding “Granodine” 


coating chemicals. applied by spraying, dipping, or brushing 


zinc phosphate 





in a cold, medium. or hot process, improve paint adhesion on 


steel, iron, and zinc. 


“Lithoform” — zinc phosphate coating chemical, applied by 
spraying, dipping, or brushing at room temperature, makes 


paint stick to galvanized iron, zinc and cadmium. 


Rust Proofing “Permadine”’ 


coating chemical, applied in an immersion process forms an 


zinc phosphate 





oil-absorptive coating on iron and steel that bonds rust-inhibit- 


ing oils such as ““Granoleum.” 


eer 


Thermoil-Granodine” — manganese phosphate coating 
chemical. applied in an immersion process, forms a dense 
crystalline coating on iron and steel which, when oiled or painted 


inhibits corrosion and when oiled protects friction surfaces. 


e 
Drawing “Granodraw” — zinc phosphate coating 
chemical, used in an immersion process, facilitates the mechani- 
cal deformation of steel. 
Write for further information on any of these phosphate coating 


chemicals and processes and how they can be adapted to your 


production. 


Pioneering Research and Development Sizice 1914 


AMERICAN CHEMICAL PAINT COMPANY 


"AMBLER PA, ai 


Manufacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 








A REvIEW OF RECENT WIRE PATENTS 





O. 2,490,206, METHOD OF NOR- 

MALIZING COILED SPRINGS BY 
A HIGH-FREQUENCY MAGNETIC 
FIELD, patented December 6, 1949 by 
Joseph L. Calley, Detroit, Mich., as- 
signor to The Murray Corporation of 
America, Detroit, Mich., a corporation 
of Delaware. 

The method of normalizing coiled 
springs made of magnetic material and 
having at least one coil forming a 
completed loop includes the step of ad- 
vancing a number of the springs simul- 
taneously through a high frequency 
magnetic field, and rotating them as 
they are passed through the field with 
the axes about which the springs are 
coiled disposed perpendicular to the 
path of the magnetic field. 


ce ee 


O. 2,490,264, RUST PREVENTING 

COMPOSITION, patented Decem- 
ber 6, 1949 by John D. Garber, Cran- 
ford, N. J., assignor to Standard Oil 
Development Company, a corporation 
of Delaware. 

The composition consists of 80 to 98 
parts of mineral oil, 0.1 to 10 parts of 
an oil soluble petroleum metal sulfo- 
nate, and 0.5 to 15 parts of a copoly- 
mer of butadiene and diisobutylene, 
having a molecular weight between 
3,000 and 5,000. 


x + * 


O. 2,491,293, CORELESS OPERAT- 

ING CABLE, patented December 
13, 1949 by Charles M. Zerr, Indepen- 
dence, Mo., assignor to Union Wire 
Rope Corporation, Kansas City, Mo., a 
corporation of Missouri. 

In this cable there is provided a 
number of wire ropes bound together to 
form a composite elongated unit, these 
ropes being stranded about the longi- 
tudinal axis of the unit, this axis being 
coreless. 

x « x 


O. 2,491,801, SAFETY PIN, pat- 

ented December 13, 1949 by Dan 
Leo Dodds, Texas City, Tex. 

This pin is formed of a single length 
of wire with one end portion bent into 
a stirrup-like portion to retain the op- 


posite (pointed) end portion of the 
length of wire. 
* x * 
O. 2,491,309, HAT CREASE 


SHAPE HOLDER, patented Decem- 
ber 13, 1949 by Henry H. Hanson, Ty- 
ler, Tex. 





Complete Description and Drawings 
of Patents May Be Had for 50 cents, 
outside the United States and Canada 
$1.00. Address, Wire & Wire Prod- 








ucts, 300 Main St., Stamford, Conn. 





The holder is formed wholly of bent 
wire, portions thereof being adjustable. 


x «x 


O. 2,491,782, APPARATUS FOR 
STRAIGHTENING STRIP MATE- 
RIAL, patented December 20, 1949 by 
Howard H. Talbot, Pittsburgh, Pa., as- 
signor to United Engineering & Foun- 
dry Company, Pittsburgh, Pa., a cor- 
poration of Pennsylvania. : 
More specifically, the apparatus 1s 
for cold working strip metal and means 
is provided for preventing defection of 
the straightening rolls. 


x KK «x 


O. 2,492,221, COMBINED WIRE 

AND RIBBON GRINDER, patented 
December 27, 1949 by Louis Illmer, 
Cortland, N. Y. 

This strand grinder is provided with 
a tubular grinder through which the 
angle active work piece is conveyed. 


x «x x 


O. 2,492,352, CABLE ADAPTED 

TO FORM THE METAL CAR- 
CASSES OF PNEUMATIC TIRES, pat- 
ented December 27, 1949 by Pierre 
Marcel Bourdon, Paris, France, as- 
signor to Manufacture de Caoutchouc 
Michelin (Puiseux, Boulanger et Cie), 
Clermont-Ferrand, France. 

(Please turn to page 165) 








GLADER HIGH 


SPEED WIRE NAIL MACHINE 











MACHINE ARRANGED FOR 
INDIVIDUAL MOTOR DRIVE 











High tonnage output, and low maintenance 
costs, have resulted in Glader Machines, being 
accepted as standard equipment in every 
large nail mill built in the United States in the 
past twenty years. 

Glader Machines are operating in most of the 
wire producing mills throughout the world. 


These machines are made in eleven different 
types and sizes. This enables us to cover the 
range of sizes of nails produced with the 
greatest efficiency. 


For further information please address, 


WM. GLADER MACHINE 


210 No. Racine Ave. 
Chicago 7, Illinois 
Export Dept.: 122 E. 42nd Street, New York 17, N. Y. 


WORKS 
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There will be a 


3 | MIDWEST REGIONAL MEETING 
f 
| 


of the 


WIRE ASSOCIATION 


J ' ss 


we 


\ 2 at the Pere Marquette Hotel, Peoria, IIl., May 11 and 12, 1950 
Peoria has been selected for this meeting by your directors due to the fact that the Annual 

Convention will meet in the East, in Baltimore, in October this year. 

i A top-notch program of interest and value to wire men is being arranged by the Program 

, Committee, under the chairmanship of John A. Moritz, Superintendent of the Wire Mills 

: | of the Keystone Steel and Wire Company of Peoria. 

a Wig be a two-day session with technical papers and a plant visit through the Keystone 
mills. 

. Make your plans now so tha: you can be in Peoria for these two important days. 

F Details of the program will be announced next month. 


- THE WIRE ASSOCIATION 


RICHARD E. BROWN, Executive Secretary 
300 MAIN STREET STAMFORD, CONN. 


Mydraulically Operated THAVERSE REELS 


FOR FLAT WIRE AND NARROW STRIP 


* The self-contained, compact SECO Traverse Reel 
has smooth, powerful hydraulic operation — at speeds 
from 150 to 600 feet per minute. 


PERFECT SPEED CONTROL from zero to top running 
speed through flow control. 


ACCURATE TENSION CONTROL through pressure 


regulation. 


~ © 




















Built in sizes for coils weighing up to 600 Ibs., for 
round or flat wire. Unit shown occupies floor space 
24'' x 42". Modifications in design and construction 
to meet specific requirements. 


WIRE SPOOLERS 


Single and Multiple Type 
Speeds Up To 4,000 feet per minute 


y ? 
STEEL EQUIPMENT CO. 
PETIT e.: EAST 83rd STREET 
CLEVELAND 4, OHIO 
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Symposium on the Use & Care of 
Diamond Wire Drawing Dies 


(Continued from page 146) 


be recut generally have to be run 
on the polishing machine a short 
time before the die man can deter- 
mine the size they can be recut to. 
In many cases, it takes days to 
clean up a die before all of the 
fractured and burned up parts of 
the diamond are lapped to a clean 
drawing surface again. This oper- 
ation has to be performed with 
fine diamond dust. 


ee 


N nearly every wire mill, when 

something goes wrong, the first 
conclusion drawn is that it is the 
dies which are at fault. The wire 
men know as well as the diemakers, 
that if conditions from the casting 
shop to the finished wire are per- 
fect, the dies will function per- 
fectly, too. 

k* ke * 






































EXAMPLES OF NEGLECT OR 
PooR SHOP PRACTICES 
FIG. 6 A POOR OIE. 
| 
' Sharp front; too long, 
| highsided back. This die will cause sucking 
| ae and continual breaks. If it runs, will break 
out in back. 
ie | 
T 
FIG. 7 RING DEVELOPED IN FRONT AND BACK DURING 
1 WIRE DRAWING. 
a | L-This wear shows die having been left in 
| “nt machines too long. 
| Piece chipped out. 
ak Either defect will require reshaping both back 
| and tront before further service can be 
j obtained, short die life indicated. 
FIG. 8 POOR LUBRICATION AND OIE HAVING BEEN LEFT 
; IN MACHINE TOO LONG 
| The life of this die has been halved even 
i in the first draw 
| This con occur on one or both sides. 
i 
| 


Results of Abuse of the Die 


Shown Above 








There’s Nothing Like A ‘‘SHUSTER” 
For Cutting Accurate Lengths! 


Model 2AB 
onal, 


WIRE STRAIGHTENING 
AND CUTTING MACHINE 


This new “SHUSTER”—with its five gear-driven 
straightening rolls—handles even badly twisted 
wire with ease. Square and rectangular as well as 
round wire may be straightened and cut to exact 
lengths. Other “Shuster” features that assure high 
speed, quality production are: almost continuous 
wire travel, rapid cut-off, V-belt motor drive, ball 
and roller bearings, and extreme rigidity through- 
out. Write for details. 








Capacity: 3/16” dia. —.3/8” dia. (BASIC WIRE) 


Mfd. by METTLER MACHINE TOOL, INC., 132W Lawrence St., New Haven, Conn. 





Since 1866 





WIRE STRAIGHTENING 
AND CUTTING MACHINES 





Representatives in all principal cities and in foreign countries. 
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HERE are many factors that 

contribute to short die life, 
such as inclusions in the rod, poor 
pickling, no uniformity in the an- 
nealing, too many alloys running 
off the same lubrication system, 
variations in the lubrication mix- 
ture, rough capstans, too much or 
not enough slip, and from a die- 
maker’s viewpoint, running car- 
bides and diamonds in the same 
series. One or the other may be 


run but never both together, as. 


the diamond will be certain to 
break before reaching its normal 
wear point. The carbide die will 
wear oversize faster than the dia- 
mond die, and so put additional 
strain on the diamond, causing it 
to break. 
a oe 

HE wire mill which can afford 

a good inventory of dies, can in 
the long run, get greater value for 
its money than the small mill, or 
the one which buys dies only when 
there is an immediate need. A die 
department with a good stock can 
remove the whole set and replace 


it with a matched shape set. 
xk k 


HE shaping and polishing of 

the die are the two most im- 
portant operations of the die. 
Both must be as near perfect as is 
possible, to get the maximum 
poundage. However, the best 
made die, designed for any par- 
ticular alloy, can wear or break out 
long before its time, if it does not 
get the proper lubrication or if 
the wire is full of inclusions. The 
other factors mentioned previously 
must be checked to prevent die 
destruction. In many of the wire 
mills that are drawing several 
alloys, it is a common practice to 
put any die in the string up. This 
is done in most cases where there 
is an insufficient stock of dies and 
these wire mills are increasing the 
cost of their wire production by 
doing so. 

x ok * 


HE shape and polish are so im- 
portant that some uniformity 
should be adopted for the various 
alloys, and in particular for the 
individual mill. Only after “time 
runs” can the best shape for the 


at. After this optimum shape has 
been ascertained, it is imperative 
that the die department adhere to 
their findings. 


Kk ‘kK wk 


N conclusion, the die manufactur- 

ers are as a whole producing 
today a far superior product to any 
previously produced in the history 
of the industry. The dies now 
are produced by men with years 
of experience. Their experience, 
combined with new methods and 
equipment developed during the 
war, is increasing profits for the 
wire producers. In spite of general. 
increases, dies have not gone up 
in proportion over 25%, and in 
many cases not even that: 


Ko (RR 


F the many faults in the wire 

mills were carefully corrected, it 
would become a demonstrated fact 
that the wire manufacturer would 
attain greater production at a 
much lower cost. 











WOODSTOCK, ONTARIO, CANADA 





individual alloy and mill be arrived xk ke * 
The 
ULTIMATE 
in 





NO. 2A CHAIN-LINK MACHINES 


TAKE—Minimum Floor Space Power and Maintenance 


PRODUCE—More Fence with Less Labor 


(Formerly at Birmingham, England) 


Spiral Forming, or 
Weaving Speed. 
and 
Fast Automatic Cut-off, 


advance and finishing 


edges. 
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the SPECIALISTS in 


Wire - Straightening and Wire - Cutting! 


Diameter Range — 1/16" to .005" 


naib hesitate to call on us when you © Nickel 

are confronted with wire-straightening ®@ Stainless Steel 
problems involving close tolerances and ® Bronze 
absolute accuracy. For seventeen years 

we have specialized in straightening and e Brass 
cutting all gauges of fine wire, hard or soft, @ Copper 


ranging in diameter from one-sixteenth . 
of an inch down to five-thousandths of an © Alloy Wire 

inch. We employ gun-barrel accuracy in ® Music Wire 
straightening lengths from one inch to © Tag Wire 
ten feet or any fractional part thereof. R 
Ends cut absolutely clean without burrs. @ Florist Wire 





@ 
ASK ABOUT OUR UNEXCELLED FACILITIES FOR Wl, / 
CLEANING AND POINTING WIRE ALREADY Wi 


STRAIGHTENED AND CUT. 





PITTSBURGH CUT WIRE COMPANY 


1112-20 GALVESTON AVENUE - PITTSBURGH, PENNSYLVANIA. 


TELEPHONE: CEdar 4702 

























@ Continuous Vulcanizing Machines 
for Rubber Wire Insulation 


@ Plastic Wire Insulation Machines 
@ Strainers @ Cooling Troughs 

@ Light Wire & Cable Capstans 

@ Motorized Take-Ups 


@ Temperature Control Units for 
Extrusion Processes and other 
industrial uses 


ROYLE # 3 Plastic Wire Insulating 
Machine. Double extended cylinder 
enclosed in insulating jacket, side de- 
livery head. 


JOHN ROYLE & SONS PATERSON 


N. J. 





PIONEERED THE CONTINUOUS EXTRUSION PROCESS IN. 


London, England Home Office . Akron, Ohio Los Angeles, Cal. 
James Day (Machinery) Ltd. J. W. VanRiper* J. C. Clinefelter H. M. Royal, Inc. PATERSON 3 , N EW JERSEY 


REgent 2430 SHerwood 2-8262 JEfterson 3264 LOgan 3261 


158 . WIRE 








RE 





Wire Association Proceedings 
Technical Sessions Discussions on 
the Diamond Die Symposium 





(Continued from page 147) 





. Cowan; Might I answer that in 
thie ghey You, I believe, are drawing 
10,000 feet per minute. 

A Member: No, sir, that is the 
wrong Western Electric plant. No, we 
are speed artists, but 5,000 is as high 
as we go. 


Mr. Cowan: Isn’t it possible that you 
are at fault? Perhaps you leave the 
dies in too long. 


A Member: Do we leave them too 
long? The answer to the question is 
that we do successfully go to six gauges 
to our dies. We have a very prominent 
finished gauge of 025. Those dies we 
cut back to as far as 15, and we think 
we may be fooled, but we are getting 
pretty good die life all the way through. 


Mr. Cowan: We are only after those 
people who do not take care of the dies 
in the first size. 


A Member: I believe somewhere in 
this question there is recommended cut- 
ting the dies only three sizes up and 
dispensing with them. Earlier in the 
talks, they speak about the diamonds 
being much smaller, while Mr. Moyers 
distinctly specifies the diamonds are to 
be such sizes as to allow cutting six 


sizes. That might be the reason why 
three sizes are good on one side and 
six successful on the other. 

A Member: To my knowledge we are 
not paying a premium price for dies. 

Mr. Wind: Gentlemen, are there any 
questions that you want to put to this 
panel? 

Mr. Pumphrey (Fort Wayne Wire Die 
Co.): I would like to say something on 
the Western Electric. We happen to be 
one of their suppliers. A couple of 
years ago their chart called for three 
recuts. Personally, I am one who is in 
favor of recutting dies in a plant, and 
if you can get three or five recuts, or 
six, as they say, that is very good. If 
their chart does call for six recuts now, 
it is perhaps due to so many rounds I 
have had with their engineers. They 
don’t get a premium die. They get the 
same die everybody else is buying, and 
for the years I spent in the wire mill, 
I always got from three to six recuts. 
I think you can still get them and with 
the present mounting it is much better 
than before. There are chances of 
medium dies even going higher, and on 
.000 sizes you should get more than 
that. 


I have been working in the mill for 
years and making dies for the last 
thirty years. 

Mr. Wind: Has anybody got any 
questions they would like to ask? 

A Member: We are in the business of 
drawing low carbon steel wire, at some- 
what accelerated speeds nowadays. Are 
there any tests available as to the cost 
per ton, comparing diamond dies and 


carbide dies? Our most popular sizes 
are 010. 

Mr. Wind: Does anybody here on the 
panel wish to answer that question? 


Mr. Cowan: I would answer it in this 
way: you can check that better than 
anybody else by doing this: For instance, 
you know how many carbide dies you 
are using in a week and you know how 
many people it takes to service them. 
With the amount of money involved in 
labor, plus the cost of carbide you buy 
you can isolate two machines and run 
diamond in one, carbide in the other. At 
the end of your test run you will know 
how many pounds of wire each has 
produced, and what it cost you. Take 
into consideration the condition of the 
dies after the test depreciation of the 
diamonds accordingly. 

A Member: We are trying to get out 
of doing that experimenting ourselves. 
Thank you. 

Mr. Wind: 
question ? 

Mr. Leveridge: Would you take this 
lack of objection, Mr. Moderator, as an 
indication that the wire drawers agree 
with the Die Makers Committee on all 
the points that have been raised? 

Mr. Cowan: Are there any questions 
on the paper that Mr. Leveridge pre- 
sented to you? 


Does anyone else have a 


Mr. Leveridge: Would you take the 
silence as an indication that the die 
makers have given the facts all the 
way through, and that the wire produc- 
ers are to blame for short life, when 
they do get short life in their dies? 





THAT LIFT 
TWO TONS 


WELDCO lightweight hairpin hooks cut pickling costs... 


resist corrosion . 


These hairpin pickling hooks, recently shipped 
to a leading Eastern wire mill, measure 14 feet in 
length, and each can handle 4200 pounds of coiled 
steel products at a time. Lightweight and unusu- 
ally strong, the Weldco hooks are made of heavy, 
corrosion-resistant Monel plate. The spreader bars 
are of steel tubing, Monel-sheathed for maximum 
protection against strong pickling acids and fumes, 


THE YOUNGSTOWN ee 2 ENGINEERING COMPANY 


3734 OAKWOOD AVE. 
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being processed. 


information. 





_ last longer 


and to keep scale or rust from falling onto the coil 


Many wire mills throughout the country use 
Weldco hairpin hooks because of their excellent 
service record. Why not find out how these new, 
improved high-strength hooks can cut your costs? 
A phone call or letter will bring you complete 





YOUNGSTOWN, OHIO 


— 
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A Member: I take exception to one 
statement that was made about either 
using all diamonds in a series or all 
carbides in a series. We, as a standard 
procedure, use diamonds and carbides 
together in the same machine. As far 
as the lubrication goes, I believe we 
have definitely proved that it isn’t a 
major factor in the die life of either one. 
We boiled it down to this fact: where 
we put carbides and diamonds together 
in a machine we must have enough 
carbides so that as the first die wears 
oversize it will not only affect the wire 
going through the next die, but the 
fact that it becomes oversized tends 
to wear each successive die oversize. 

Our big problem is to pull the carbide 
dies out of the set before the last car- 
bide wears oversize, and we do that by 
checking the wire going through the 
carbide dies at definite times and we 
have had very good success in protect- 
ing our diamonds. 

The thing that we have the big- 
gest trouble with, and I would like to 
get somebody to say something on it, 
and I feel that I have tied it down, is 
with broken diamonds. To eliminate 
the thought that it might be carbides, 
I will mention the fact that we 
have a machine that uses all diamonds 
and we still have broken diamond dies. 

The diamond, as it is first used, 
looks like a good die, when put in the 
machine, and after three or four days 
it will be broken. In my opinion the 
shock of starting and stopping the ma- 
chine is breaking the diamond. We 
could make shims to put in the ma- 
chine to hold that die solid, so that as 


the machine stops and backs up, the 
die backs up, and when it started again 
we would not get that shock. I don’t 
know what these other fellows do, but 
I would like to hear some discussion on 
that, because that seems to be our 
major problem. 


I would like to know how to protect 
these dies so we wouldn’t get this high 
breakage in actually drawing the wire 
in the machine. 

Mr. Wind: Mr. Stewart, would you 
want to answer that? 

Mr. George Stewart: I haven’t had 
any experience to any great extent on 
copper, but my experience is limited to 
tungsten and molybdenum drawing, and 
I, myself, think that is much harder 
on dies than copper. Our breakage is 
relatively small. I don’t have the ex- 
perience on copper to answer that. 


Mr. Leveridge: Wouldn’t there be any 
questions to come on tungsten and 
molybdenum, so that we could have 
something on that? 

A Member: Could I ask Mr. Atwater 
what size machine he uses and at what 
speed it runs? 

A Member: We use a Syncro B-16 
machine, and we draw at a range of 
.128 to .0159. The speed of the ma- 
chine is between 4000 and 5000 feet per 
minute, and our breakdown wire will 
take 16. 

A Member: Do you mean on a 16 die 
machine, you put carbides in that; I 
mean the one you use both carbides 
and diamonds? 

A Member: That is a C-12, and we 
use five carbides and the remainder 


diamonds. We try to use enough car- 
bides, running from .064 to .0063. 

A Member: I will admit if you put 
two carbides in a C-12 machine and 
start it up, and the rest are diamonds, 
and you run it for one day, under normal 
operating conditions, if that machine 
runs, you will break at least two 
diamonds. I have done it and I know 
it can be done. It is very easy. We 
find if you put at least five carbides in, 
by the time the wire breaks, due to 
heavy range or a weld that won’t go 
through that die, you still have plenty 
of room to go before hurting the first 
diamond. In other words, the wire won’t 
run through the carbides, the first 
carbide die run up before the last one 
has gone oversize. The diamonds are 
always protected if you have enough 
carbides ahead of the first diamond. 

Mr. Cowan: Is it in your intermediate 
size that the diamonds are breaking? 

A Member: I eliminated the carbide 
end of it, so we wouldn’t get confused. 
This is using it in a Syncro B-16 ma- 
chine, 16 diamonds and no carbides. 

Mr. Cowan: When does it start? 

A Member: Generally when the first 
three dies break down or the two after 
that, and those dies range in the neigh- 
borhood of 045 to 072. 

Now the die looks good when we start 
with it and for no apparent reason it 
breaks, but we are having mechanical 
trouble with the machine. We _ have 
more trouble in breaking dies than when 
the machine runs continuously, but it 
seems to substantiate the fact that you 
get more shock where you are starting 
and stopping all the time. 
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Mr. Cowan: That is a common fault. 
{t happens with a number of people in 
drawing wire. You should start that ma- 
chine on slow speed. 

A Member: You can’t do it. I have 
tried. There are two things: you have to 
lock the dies in or adjust the slots to 
accommodate the present made dies, or 
another alternate method I have tried 
to inaugurate and [ have a little 
trouble with it, is to get you fellows to 
get a bigger die casing to fit the slot. 
It would help us out as far as inhibiting 
the shock is concerned. 


A Member: What fat content do you 
have in your solution in that machine? 

A Member: We range about two per 
cent. 

A Member: Cut it down to 1% per 
cent. You can get too much fat and you 
can get too little. 


A Member: We have another problem 
that I don’t want to get involved in, 
where you are running fine wire and 
heavy wire in the same bank. you have 
to hit an intermediate step. That 2 per 
cent is total fat. We run half a per cent 
free fat and one and a half soap, and 
all sizes run pretty well for us in that 
range. 

Mr. Cowan: May I ask this,—have 
you tried using a slightly different draft 
on the first three dies and experimented 
in die shapes? 

A Member: How do you mean that? 

(Answer Missing:) Change the per- 
centage of draft slightly where the 
trouble begins. It might help. 

A Member: Our incoming wire goes 
faster and a lot of times it has a dis- 
advantage, because you may have weld 
trouble or possibly if you have thin lub- 
rication, you might have more chance 
of a crossover. I don’t just know if that 
would hurt. I don’t see how it would 
help. 

Mr. Cowan: I was just “thinking 
outloud,” while we are talking about it. 

A Member: I think it is a matter 
of case size or adjusting the machines 
to fit the dies, which is a problem that 
would help the industry as a_ whole. 
That is a problem that would save us 
money. 

Mr. Cowan: We are willing to go 
along with you on the casing size. 

A Member: We have had a whole lot 
of argument. It isn’t a case where we 
have a “spec” out on it and everybody 
sitting out there has agreed to make 
these dies, but when we get them they 
are not that size. 


I don’t want to hold up this meeting, 
but I think that is a question that ought 
to be considered, and some solution ar- 
rived at. It would help us all out, not 
only the wire drawers but the manu- 
facturers as well. It is just a matter of 
getting together, and maybe it is with 
the machines or the people who make 
the machines. 

Mr. Cowan: Do you want standardiza- 
tion ? 

A Member: That is right. If you 
people who draw wire would look into 
it a little, I think you would find similar 
problems to the one I am presenting 
now, not only on copper, but other 
metals. 

All I want to do is to see if there 
is anybody else here who has_ that 
trouble. I would like to know about it 
myself. It is for my information. 
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Mr. Cowan: How about the people in 
the audience who draw copper? Do you 
have anything to say on this? 

Mr. Wind: Is there anybody else who 
can throw some light on that question? 


—No Questions— 


Mr. Leveridge: Is there something on 
the tungsten and molybdenum? We have 
an expert on the panel. Is there any- 
body here who would like to ask some 
questions on the drawing: of tungsten 
wire ? 

A Member: One opinion was ex- 
pressed, and I would like to hear some 
more discussion about it, and that is the 
combination use of tungsten carbide and 
diamond dies. The statement was made 
that it never should be done, but after 
listening to some of the other discus- 


sions about the room this afternoon, 
I think it is being done, and I would 
like to hear some more opinions about 
that. 

Mr. Wind: Is there anybody out there 
who draws wire with a combination of 
tungsten carbide and diamond dies who 
would like to express himself? 

Mr. Albert Richards: We do draw 
tungsten that way, but we use tungsten 
carbide down to about .009. On nine- 
tenths of a thousand we use diamond. 
We have it measured all the time. 

A Member: We use tungsten carbide 
dies with our diamond dies in our C 
machine, and we do what this gentle- 
man said, we control the breakage of 
our diamond dies by very closely check- 
ing the tungsten carbide. When the last 
tungsten carbide set starts to get 
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larger, we change those, and we have 
had very good success with not break- 
ing our large diamonds. 

Mr. Wind: Thank you. 

Is there anybody else who has any 
questions to ask? Remember, this is 
really your meeting, so we are here to 
answer your questions. 

A Member: I might also add this 
about having trouble with diamond dies 
and thinking it is impact that is causing 
it instead of using a diamond with a 
larger casing: we have had our machine 
shop make up some small sleeves that 
we put over the diamond dies, and we 
tighten them in with a little Allen screw 
and this enlarges the casing so it fits 
in the slot of the machine better and 
you don’t get so much impact. 


Mr. Wind: Thank you for the sugges- 
tion. 

A Member: I would like to hear some- 
thing a little bit about controlling con- 
tours on diamond dies. We have seen 
pictures here that indicate for drawing 
copper, for example, an 18 degree ap- 
proach and a 50 per cent bearing. 

Are there any scientific methods that 
have been developed with diamond dies 
so far to actually measure those things 
or control them, other than visual ex- 
amination ? 

Mr. Otis Ferrier: I have nothing to 
say on that. We measure the bearing 
and the contour. This has to be done by 
microscope or the loop. That will meas- 
ure the contour and the bearing exactly. 

A Member: I have another question. 
This question has to do with electric 
drilling or processing of diamond dies, 
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and I am wondering as to the electric 
method, or whether anyone has found 
any application of such methods to re- 
cutting dies from one size to the next? 


Mr. Cowan: I can answer that for 
you. There is no method, other than 
drilling the bearing itself. 

A Member: The initial piercing? 


Mr. Cowan: That’s right, that can be 
done too. 


A Member: As to the use of tungsten 
carbide dies and diamond dies in the 
same machine, we followed that practice 
at Hawthorne for a considerable number 
of years in our intermediate machines 
and found eventually that it paid to use 
diamonds throughout, purely on the 
basis of economy in processing the dies. 
We didn’t find any particular disability 
in the operation of the machines, but 
it was more economical to replace the 
carbide dies with diamond dies. 


Mr. Cowan: Thank you. That ans- 
wered our question. We wanted to know 
that. 


A Member: I just want to clear up 
this one point about mixing dies in a 
machine. It isn’t a matter of not want- 
ing to put all diamond dies in a ma- 
chine with us, it is the fact we just 
don’t have the large size dies as yet to 
fill out all our big machines, so in our 
case it is a case of necessity, and, as 
far as I know, we haven’t had any 
trouble. But from the economic stand- 
point, the gentleman from Western 
Electric is absolutely correct, because 
it means you have a lot more down 
time or setup time (using carbides in 
the line-up with diamonds). I assume 
that is what you mean, isn’t it? 


A Member: Actually, we proved it 
(all diamond dies) an economy in proc- 
essing dies alone and without counting 
the saving on the machines. 


A Member: We fully intend to go to 
100 per cent use of diamond dies. The 
statement was made that the dies 
shouldn’t be mixed, and I know after 
controlling it as closely as they have, 
we are not having so much breakage 
trouble. So I just wanted to make that 
point. 

It is a matter of necessity now that 
we do it. 


Mr. Leveridge: I think that it would 
be unfortunate to end here, because 
it comes back to an agreement with the 
die makers’ paper—the statement that 
it is a matter of necessity. We would 
like to find something controversial, 
some place where we are wrong. That 
helps a great deal for our progress and 
service. 


A Member: Is there any comparative 
data on the economy obtained with 
tungsten carbide dies and diamond dies 
on the same material and the same 
sizes ? 

Mr. Wind: I don’t know whether 
there is anybody here on the panel who 
could answer that question. Perhaps 
there is somebody out there, who can 
tell us what poundage one could get 
on carbide dies versus diamond dies on 
drawing a cut of wire? 

A Member: We have found in the 
ranges of 15 to 18 gauge diamond dies, 
that they have a life of approximately 
60 times that of carbide dies. 

A Member: Mr. Wind, it was brought 
up awhile ago, and I don’t think it was 
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threshed out as it should have been, 
and that is the control on contours.” We 
do have a comparator and we can give 
you, not exactly 20, but between 19 and 
20, and quite a few of the die companies 
I think use that. We use wood metal, 
and have it enlarged and we can meas- 
ure that and also measure our bearing 
length on the larger dies. When you 
get down to finer dies, it is a little 
harder, but a lot is controlled in grind- 
ing your needles on your drilling, al- 
though you can’t get it as perfect as 
you can on carbide. It is impossible to 
be accurate, but you can get between 
one and two degrees. 

I know the die manufacturers have 
secrets, as I have found that out, but 
there is one question that I would like 
to ask anyway. 

There are certain people here who 
would like you to always buy their 
diamond powder, but I know you fellows 
don’t do it. You do your own crushing, 
or at least some of it, and your own 
grading. What is the most economical 
and profitable way to do that grading 
job? Is it the flotation or is it the set- 
tling, and so what? 


Mr. Cowan: I would like to answer 
that. It is if you don’t use large 
quantities, most economical to buy it. 
I don’t sell it, but I make part of it 
myself, and also buy some; and I find 
they can make it far more scientifically 
than I can myself. 

A Member: Maybe the panel, before 
they would answer that, would like to 
know that the Western Electric makes 
its own dies at Baltimore. Maybe that 
should not be answered, unless you don’t 
know they make part of their own dies 
down there. 

A Member: Yes, I know they do, but 
I don’t know too much about the auxili- 
ary equipment. They do have a flotation 
method grading process that they use, 
but I did bring that question in for one 
reason, to get the answer that I did 
get very quickly, that it is a lot better 
to buy it. 

We have been going into the diamond 
powder buying situation, and we are 
wondering if that isn’t true. I would 
like to know whether our contention is 
right or whether it is wrong. I am be- 
ginning to think buying it is the best 
thing to do from the answer I have 
gotten and the only answer I have 
gotten. 


A Member: The answer to that ques- 
tion from a diamond distributor, is, if 
this plant can use all the powder they 
make, and it would be economical, but 
there certainly will be large gradings 
where they can’t use it all, and that 
is pretty much a waste. In Baltimore 
they do make their own powder. There 
will surely be that waste, unless they 
use all of it. 


I would like to hear how many 
companies that use diamond powder ever 
examine it themselves or look at the 
stuff. I have the idea that an extra- 
ordinary number do not. It needs to be 
very precisely graded. You can get the 
exact size you want if you know the 
size you want, and I don’t think very 
many companies, including large com- 
panies, look at the material or examine 
it. If they do examine it once, they 
should be sure that they get the same 
powder the next time. It is very im- 
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portant but I have found that they do 
not. 


Was that the question that you 
wanted answered? 
A Member: Yes. 


A Member: In yesterday’s discussion, 
there were confusing ideas about pro- 
files, and they suggested trying to pull 
the wire through the other end of the 
die. Do any diamond die people feel 
that way about it? 

Mr. Leveridge: Mr. 
that. 

I don’t know if it is in order at this 
point. It is an afterthought, but I would 
like to bring this little question up. 

A lot of questions have been brought 
up. Some people asked me what effect 
the devaluation of the British Pound 
Sterling is going to have on the price 


Crum did say 


of diamonds in this country. About two 
weeks ago our Association (I.D.A.) re- 
ceived a cable for which we had been 
waiting, the answer to our original in- 
quiry. It was to announce that the syndi- 
cate had sent out its new prices to the 
dealers and tradesmen with whom it was 
accustomed to do business. We ascer- 
tained and published that the syndicate 
had advanced its prices on diamonds 
to an extent that would cause the new 
level to be approximately that of the 
market in the United States prior to 
devaluation. 

This has no relation to the price of 
the diamonds as delivered by the Cor- 
poration in series goods to its customers, 
but the prices after assortment in this 
country, come to almost the same on 
diamond dies stones as prior to devalua- 
tion. So no material difference in the 
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price can be expected there. 

Mr. Wind: Do the die men agree with 
that, that we are not going to get any 
price advance in diamond dies? Has 
anybody else any question to ask this 
body ? 

(Nods of confirmation by die men on 
panel referred to price of diamonds, not 
of the dies, as this question of Mr. 
Wind’s was not in anywise answered.) 

Mr. Hedman: The question was asked 
about measuring of contours on fine 
wire dies, and I have a little something 
to offer that might be of help to the 
person who asked that question. We 
take a piece of pointed wire and put it 
through, but not entirely through and 
we leave about three or four inches 
sticking out of either end. A drop of 
acid is applied to the back of each side 
of the die and allowed to remain for 
approximately fifteen seconds. The die 
is then given a rinse and the wire is 
backed out, leaving the imprint on the 
wire of the working zone itself, and 
you can measure the same on the 
shadowgraph. It also will give you the 
length of the bearing as well as your 
drawing angle. You can also use it to 
check raw rubber on a vulcanizing ma- 
chine if you need to shadowgraph to 
compare them. We have done it on 
both and can gauge the sizes and angle. 

Before going, I want to thank the 
panel for their part and thank the mem- 
bers of the Association for giving their 
time to us. Thank you. 

Mr. Wind: Thank you very much. 
... The meeting was adjourned at five 

o’clock ... 





1950 Good Year for Copper 
Fabricators 


YLIE BROWN, chairman of 
the Board of the Phelps 
Dodge Copper Products Corpora- 


tion, states his belief that the Cop- — 


per Fabricating Industry can look 
forward to a good year. In the 
electrical field, a continuing and 
probably increasing demand is con- 
fidently expected. Public Utilities, 
other electric power systems, elec- 
tric transportation systems, and 
the telephone and telegraph in- 
dustries still have much to do to 
catch up from their construction 
holiday during the wartime years 
and to provide for normal growth. 
Rural Electrification and _ other 
Government sponsored projects, in- 
cluding the Department of De- 
fense, have extensive programs for 
1950. 
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HE building industry, residen- 

tial and commercial, with its 
great demand for electric wire 
and cable, brass, bronze and copper 
parts and fittings of every descrip- 
tion shows no signs of slowing 
down for months to come. 
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A Review of Recent Wire Patents 
(Continucd from page 154) 


The cable comprises an outer de- 
formable layer of helically wound 
coreless, twisted strands of thin highly 
resistant steel wires that are yielding 
and adapted to support repeated flex- 
ion, the wires of each strand being suf- 
ficiently loose to allow the tire rubber 
to enter easily the strand, and a cen- 
tral part constituted by at least one 
coreless, twisted strand of thin resist- 
ing wires and at least one metal wire 
wound helically round the last men- 
tioned strand to render the central part 
resistant to axial compression. 
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O. 2,492,568, ELECTRICAL CON- 
DUCTOR CABLES AND A METH- 
OD OF MAKING CABLES, patented 
December 27, 1949 by Randall Gillis, 
Snyder, N. Y., assignor to Western 


Electric Company, Incorporated, New 
York, N. Y., a corporation of New 
York. 


A wire core is provided with metal 
tape folded longitudinally of itself as 
a sheath about the core with one lat- 
eral edge of the tape overlapping the 
other and a layer of cemposition over 
the entire inner surface of the tape be- 
tween the tape and the core and be- 
tween the inner face of the overlap of 
the tape and the outer face of the un- 
derlap of the tape, the composition con- 


sisting principally of a thermoplastic 
synthetic resin over the whole layer, 


and the portion thereof interposed be- 
tween the overlap and underlap of the 
tape being cured to be thermosetting 
and set with a condensation product of 
a phenol and an aldehyde. 


*% xk * 


O. 2,492,848, TEMPORARY PRO- 

TECTIVE COATING, patented De- 
cember 27, 1949 by Willie W. Crouch 
and Joseph A. Delap, Bartlesville, Okla., 
assignors to Phillips Petroleum Com- 
pany, a corporation of Delaware. 


Iron surfaces are temporarily pro- 
tected from rusting by applying thereto 
a film of a composition consisting of 
the following ingredients in the indi- 
cated proportions by weight: 
Air-blown petroleum asphalt, pene- 

tration 15-30 A.S.T.M @ 77°F.....100 
Gilsonite - 100 
Petrolatum, melting point 137.5°F. 50 
Stoddard solvent ... 800 
allowing said composition to evaporate 
leaving a residual rust-preventing film 
which is non-tacky, which is resistant 
to rubbing off at temperatures up to 
150°F., which is said to be firmly ad- 
herent, non-brittle, non-chipping and 
non-chalking, and which does. not 
crack, check or peel, allowing the re- 
sidual film to remain in place during 
the period while protection against 
rusting is desired, and at the end of 
this period removing the film by disso- 
lution in a volatile aliphatic essentially 
paraffinic liquid hydrocarbon solvent. 
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ROOS 
DYKREX 


MACHINE 
CORRECTS 
AND 
REJUVENATES 
YOUR 


DIES 


to original condition 





IT’S MORE 


than a 
POLISHER 


IT’S MORE 


than a 
LAPPER or 
RIPPER 


It corrects the die by 
straightening out any ec- 
centric entrance angles on 
the dies. 


ROOS TOOL 


& Mfg. Co. 


33-35 BLOOMFIELD AVENUE 
NEWARK 4, N. J. 


Distributed by 


Eastern Carbide Corp., New Rochelle, 
N. Y. 


Carboloy Co. — Detroit — Pittsburgh— 
Newark—and all Principal Cities. 


In Canada— Canadian General Elec- 
tric Co., Toronto, Canada 
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MANUFACTURERS OF 


PRECISELY GRADED 


DIAMOND POWDER 


SERVING INDUSTRY’S 


SPECIALIZED NEEDS 


New York 
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treated braiding and wrap- 


ping yarns 


treated wire-rope cores 
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TWITCHELL makes it 
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waxed cable-fillers for 2- and 


3-wire non-metallic sheathed cable, 
varnished cambric, and shipboard 


cable. 


slit kraft or jumbo rolls for 


crushing and wrapping operations. 
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which has a tensile strength of 300,000 
pounds per square inch. We are using 
a bearing of 65 to 75 per cent length 
for this reason, that when the wire 
starts to make that circle at the top, 
we take it out and polish that angle 
down a little, getting the ring out of 
it. We can use the die again because 
the size has not suffered, and when 
that ring forms again we polish it down 
a little bit more and get down to 25 or 
20 per cent bearing. We do very little 
work on that die, except to take out the 
ring. I don’t know whether that would 
be the tendency or not, because we just 
started doing it. We may do that with 
some of the high tensile wire and the 
low tensile wire. I am always open to 
conviction. When I get home, I will try 
no bearing and see how it works. 

Chairman Crum: It is certainly es- 
sential that we keep trying new methods 
and not blindly accept the time honored 
ones per se. 

A Member: I am a copper man, not 
a steel man, and probably it has no 
bearing on this situation as far as you 
fellows go, but this is one sidelight that 
might help a little bit as far as long 
bearings go. We have experimented 
with bearings up to 100 or 125 per cent 
of the diameter and found as the bear- 
ing increases, the pull of the wire in- 
creases also. The shorter the bearing, 
the easier the wire draws through the 
die, providing we stay on the accepted 
reduction per die. We have also found 
on long bearing dies that as the bearing 
increases and the pull increases, the 
wire has a tendency to suck under size 
in the bearing of the die, and in copper 
especially it seems to deform the copper 
in such a way that grooving of the 
bearing, or the pull-out part, as we call 
it, becomes prominent almost immedi- 
ately. 

We have cut our die life as high as 
60 per cent by using 125 per cent bear- 
ing. As the bearing is shortened up, 
the die life is the reciprocal of that 
or the opnvosite of it. It increases. 

As far as the approach angle goes 
in copper, we have experimented with 
angles in the range of 12 to 20 degrees, 
and on plotting a curve on an approach 
angle with relation to die life or pounds 
of wire drawn within the range of the 
size, the tolerance of that particular 
size, we have found that at 16 degrees 
we get our maximum die life. At 18 
degrees it tapers off just a little bit, 
and at 20 degrees our die life is very 
poor, and the same goes for the other 
end of the included angle; at 14 degrees 
it is a little less and at 12 degrees we 
have very poor luck. 
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Now we have considerable breaking 
of the copper at a 12 degree angle, so 
I don’t know whether that is any help 
or not, but we have pretty well estab- 
lished 16 degrees as our angle. How- 
ever, we feel anywhere from 14 to 18 
degrees is acceptable, and there is very 
little difference in the ability to draw 
the wire without breaking. This is all 
with the assumption that your lubrica- 
tion for that particular machine is 
proper for the speed of your draw. 


Chairman Crum: Thank you very 
much. That covers the copper wire field, 
and it seems to me there is a lot to back 
up your remarks. 


A Member: I thought a little history 
might help. Along about 1929 I was 
given a job of determining what sort 
of die we should offer for sale. I 
thought the historical background might 
help because there haven’t been any 
changes really in die angles since those 
days. We went into the copper mills 
first and they were using chilled iron 
dies. We went to several mills and ob- 
tained from them the dies which were 
working in the machines. In all cases 
we found that the original angle in the 
die from mill to mill differed, but after 
the die had taken what they called a 
set, it was taken out of the machine and 
we took them back and examined them 
and found, without exception, no matter 
which copper mill we used for our source 
of dies, the angle which was established 
in the die by the copper was 16 degrees. 
Therefore, we set 16 degrees as the 
angle we would use in the dies which 
we sold. Likewise we did the same 
thing in the steel, and we drew wire 
under careful supervision and with ob- 
servation on each shift until we drew 
something over 7500 tons of steel wire. 


We considered that was a sizeable 
amount of steel wire and it was split 
about 50-50 between high carbon and 
low carbon. We easily showed from 
the figures we obtained at that time 
that 12 degrees gave the best wire and 
at the same time low die cost. We 
were after high quality in the product, 
and that is on wire over .4 carbon. We 
used 12 degrees and that is the way 
that angle was established. 


A Member: Wasn’t that a very slow 
speed? 


A Member: No, it wasn’t. 


Let me explain that. I said on the 
copper wire we started out with a 16 
degree carbide die and then we went into 
the steel mill 16 degree carbide die. We 
drew approximately 7500 tons of steel 
wire and established during that process 
that 12 degrees was the most satisfac- 
tory angle for high quality, high carbon 
wire, where the wire was over .4 carbon. 
Under .4 carbon, it was easily determin- 
able from the fact we developed that 
a 16 degree angle gave the best results 
and it was interesting to me today, as 
I have been out of field work for quite 
awhile now, to find that this board of 
experts still tells us the angles estab- 
lished from shop experience those days 
are still in use. 


Now I would like to say just one word 
about bearings. Mr. Glen touched on 
it somewhat. The bearing length was 
established at the same time that we 
established the length that gave us the 
best wire and the longest die life; on 
copper it was half a diameter and on 
high carbon steel it was two-thirds and 
on low carbon steel a half. You will 
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16 WIRE TORQUE MOTOR PULL-OUT No. 966 
Compact take-up and capstan unit for 16 lines of wire, each line 
having separate rheostatically controlled torque motor with gearhead. 





Traverse motion individual for each wire and adjustable for width 
of reel and rate per turn. Divided capstans permit a different speed 
for each 4 wires. 
ec7. 1663 Alco INC.I9IS 

“American” 
NSULATING 
[ACHINERY 
COMPANY 


517 West Huntingdon Street 
Philadelphia 33, Pa., U.S.A. 


Also available with modifications to suit 
individual operating requirements, State details 
of application. 














PATENTING 
TEMPERING 
ANNEALING 


i i W — AND BETTER 


The _— ee PROCESS 


OUTSTANDING ADVANTAGES 
Higher and more uniform physical and Thermal efficiency of the process very 
fatigue properties. high. 
No surface decarburization or scale. 
Faster wire speeds ... greater pro- 
duction. 
Equipment fully automatic and easy 
to operate. 
Control of heating and cooling cycies 
extremely accurate. 


Much finer grained structure possible. 


High quenching temperatures rapidly 
attained. 


Adaptable to high alloy and austenitic 
steel wire and strip (annealing of 
stainless). 

The Trauwood Process, now in principle, eliminates high temperature furnaces and lead pots 
with their excessive maintenance costs and low thermal efficiencies. More positive temperature 
control is possible and quenching is done in a RISING temperature—instead of falling, as in 
conventional heat treating methods. The rapid rate of heating (4 to 5 times as fast as furnace 
heating) increases production and uniformly produces a finer grained product with higher 
physical and fatigue values. 


Wire and rod patented by the Trauwood Process insures easier drafting and makes heavier 
reductions possible. In conjunction with the Trauwocd patenting equipment, pickling, coating 
and baking can be made continuous, eliminating expensive handiing and delay, materially 
reducing costs as compared with ordinary methods. 


Complete details of the Trauwood Process will be furnished you on 
request. Our engineers will help you solve your continuous wire and 
strip patenting, tempering, and annealing problems. Write today. 


THE TRAUWOOD ENGINEERING COMPANY 


15320 BROOK PARK RD., Box 2719, Westpark Station, CLEVELAND, OHIO 
British Representative: 


JOHN RIGBY & SONS, LTD., LOW MOOR, BRADFORD—YORKS, ENGLAND 





167 








168 





Stannous Sulphate, used for 
either straw color or white 
liquor finishing, provides 
these outstanding advan- 
tages: 


A superior, smoother coating 


Positive control — making it 
possible to produce uniform 
coatings day in and day out 


© 


Easier to use — fewer oper- 
ations involved 


Economy — requires use of 
less copper sulphate, less 


acid 

More Economy — reduces 
tin losses by eliminating 
high tin sludging. 

Write for information on how to 


use Stannous Sulphate to best ad- 
vantage in your liquor finishing. 


METAL & THERMIT 
CORPORATION 


120 Broadway * New York 5, N. Y. 


notice that the copper wire die 16, and 
a half a diameter bearing length, and 
the low carbon steel die, 16 degree angle 
and a half the diameter length and on 
the high carbon 12 degrees and a two- 
thirds bearing length. 

Now Mr. Voightlander has touched on 
the reason for that. To get the high 
quality wire, you don’t want a ring in 
the die. When that ring starts to form, 
it is best for the end product to get 
it out. It takes but a few minutes to do 
it. And so the length of the bearing was 
established which would give us the 
best wire and then it left us some bear- 
ing length to whittle down as we worked 
the approach angle and reworked the 
approach angle to remove the ring. 

Chairman Crum; That covers the his- 
tory of the carbide die very nicely. I 
am sure that the fellows making up 
our board of experts are all broad- 
minded. This paper had to be a con- 
census and [ am sure they all want to 
go home with something new to try 
out. I think I speak for these fellows. 
They are not just dead set on doing 
what has been done over the ages, but 
they are open to conviction. 

I am afraid we will have to draw 
this discussion to a close, as interesting 
as it has been. 

There are, of course, many _ other 
phases of this subject which we could 
discuss, but our time is up, so I am 
going to turn the meeting back to Mr. 
Glen. 

Mr. A. E. Glen: It has all been most 
interesting and enlightening, and I think 
these gentlemen at the table here are 
deserving of a hearty applause. (Ap- 
plause) 

. . . The meeting was adjourned at 
twelve o’clock ... 


Morrison Industries, Inc., 
Organized to Serve Wire Industry 


ORRISON INDUSTRIES, INC. 
was organized by a group of 
men with long experience in the 
oven, furnace and wire equipment 
field, headed by John R. Morrison 
as president. This organization of- 
fers a complete engineering, con- 
struction and installation service 
on the following: 
Wire Spooling Machines 
Level Wind Takeup Machines 
Direct Spooling from Wire Drawing 
Machines 
Continuous Annealing of Ferrous and 
Non-Ferrous Wire 
Lead, Tin or Galvanizing Kettles and 
Furnaces 
Patenting Furnaces 
Wire and Rod Bakers 
Enameling and Lacquering Equipment 
Paint Baking Equipment for Wire 
Products. 
=x x* <= 


ASIC designs which can be al- 

tered to suit individual plant 
or production requirements are 
available on most units, assuring 
successful operation without ex- 
perimentation. 





All-Speed Drive unit. 


special specifications. 


ROBERT J. 
31 EAST RUNYON STREET 








NO. 1900K MULTIPLE SPINDLE SPOOLER 
This spooler is outstanding for its many unusual and desirable features. 


Takes spools up to 16" flange diameter. Enclosed type, with mechanism 
readily accessible from rear side. Spindles mounted on ball bearings 
and each may be stopped or started individually. Uses Worthington 


All Emory Spoolers supplied standard or equipped to meet customers’ 


On Spooling problems, consult ° 


EMORY COMPANY 


NEWARK 5, NEW JERSEY 
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will cause the wire to be drawn 
correctly. The wire will clear from 
the point where the bearing starts, 
eliminating overheating and all of 
the other ills caused by Die #1. 
k ok 
T is just as easy to make the die 
correctly as it is to make it in- 
correctly so there is no valid reason 
for having a die go out to the mill 
in the condition of Die #1. This 
seemingly unimportant die condi- 
tion is the reason for a lot of poor 
die performance, so let’s WATCH 
iT. 
k ok 


E. Miller 

4. The Back Relief. 

ERE again is a part of the die 

that too often is considered 
unimportant. In the fine wire dies 
it is admittedly less important 
than it is in the larger dies. As 
long as the corner at the back end 
of the bearing is broken a fine wire 
die will perform satisfactorily. 
Eliminating or cutting down on 
the back relief of the larger dies 
will often cause the carbide to 
crack. The reason for this is ob- 
vious when you compare a correct- 
ly made die with one which is in- 
correct. The cross section at the 
back end of the bearing on Die #2 
is stronger by 75° than Die #1. 


x * * 


NOTHER function of the back 

relief is to eliminate the 
scratchy wire resulting from the 
wire passing over a sharp corner 
as it leaves the die. The back re- 
lief is also important on continu- 
ous draw machines as the wire 
backs up when the machine is shut 
down. Lack of back relief causes 
the wire to scratch when the ma- 
chine is started up again and 
causes slivers in succeeding dies. 

x *& * 


HE specifications of a wire die 
will vary according to the type 
of wire, the amount of draft and 
the type of finish required on the 
wire. 
k ok 
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AETNA-STANDARD 
WIRE DRAWING UNIT 


e DESIGNED FOR COMPLETE VERSATILITY 
e BUILT FOR SAFE, EFFICIENT PRODUCTION 
e SINGLE OR MULTI-DRAFT OPERATION 
e INTERCHANGEABLE UNITS AND PARTS 


e AUTO-RHEOSTATIC SYNCHRONIZATION 
e WATER COOLED BLOCKS AND DIES 








ip 
FERROUS OR i 
NON- FERROUS 


WET OR DRY 
LUBRICANTS 


SINGLE UNIT ... 
OR ANY COMBINATION 


THE AETNA-STANDARD ENGINEERING CO. 
YOUNGSTOWN, OHIO 


ASSOCIATED COMPANIES: HEAD, WRIGHTSON & COMPANY, LTD., THORNABY-ON-TEES, ENGLAND 
AETNA-STANDARD ENGINEERING COMPANY, LTD. . . . TORONTO, ONTARIO, CANADA 























for Better Lubricated DIES 


P- -Keeps Die Cost DOWN 

E- -Brings Wire Out Clean, Bright 
R- -Helps Toward Faster Drawing 
M- - Allows More Tonnage Per Pound 
A- —and beside these points, PRODUCTION is increased, 


G wear on expensive dies is cut to a minimum, better wire 
- . . . . 
drawing is performed, greater economy is quickly seen. 


Put PERMAG on your wire drawing for 1950 and note 
the difference in results. 


If you have any wire drawing problems, let us know 
about them. Our technical men can help you. 


MAGNUSON PRODUCTS CORPORATION 


Mfrs. of Specialized Cleaning Compounds for Industry 


50 COURT STREET BROOKLYN 2, N. Y. 
In Canada: Canadian PERMAG Products, Ltd., Montreal 
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WHATEVER uses you have for wire, a better knowledge of 


that wire will minimize the fabrication problems. 


“Picturized" test records serve as a permanent ready refer- 
ence for uniformity of material and a better understanding of 
its uses. 


*Scott Testers are a recognized standard for tensile, elonga- 
tion and torsion testing of wire from 0 to | ton... throughout 
ihe industry . . . throughout the World. 


*Registered Trademark 


SCOTT TESTERS, ING. 2202" 

















F the basic fundamentals of the E. J. Crum 

dies as presented here are ad- SSUMING our dies are suit- 
hered to, we know that should able for our particular type of 
trouble occur we can look for Wire, what other factors should 
sources other than dies. be closely controlled to insure 


good drawing conditions? 
xk ok ok x *« &* 


G. Fecsen 


IRST, let us look at our patent- 

ing and annealing conditions. 
Are they closely controlled? For 
instance, supposing the wire is 
subjected to too high a heat and 
a deeper than normal scale forms. 
This scale will not be entirely re- 
moved under normal cleaning. Aft- 
er coating and while being drawn, 
this scale will flake off causing a 
metal to metal contact between the 
wire and the die. This is one of the 


causes of poor die life. This same’ 


thing can happen if the annealing 
is O.K. but the cleaning is not 
thorough enough. 


KK K€ 


UITE often after wire has been 

coated, it is allowed to wait 
around too long before drawing 
and severe rust spots appear. As 
this wire is drawn the rust par- 
ticles act as an abrasive and cause 
the dies to wear excessively. A 
heavy sul-coating on high carbon 
steel wire will cut down on die 
life considerably although it 
doesn’t seem to on low carbon 
wire. 

kk 


LTHOUGH misalignment of die 
blocks is not found too fre- 
quently, it is still another source 
of trouble especially in the older 
type wire drawing equipment. Mis- 








DAVIS-STANDARD 
Insulating Machines 


Clean head design and accurate temperature control in 
these Davis-Standard Insulating Extruders assures wire con- 
centricity. Machines for rubber and thermoplastics, in- 
cluding Nylon; continuous vulcanizing insulating machines; 
wire handling equipment. Extruding Machines for rods, 
tubing, profiles, straining, Nylon covering of wire rope. 





Complete Engineering and Manufacturing 
Facilities for Your Most Critical Demands. 


THE STANDARD MACHINERY COMPANY, MYSTIC, CONN., U.S.A. 
Established in 1848 Incorporated in 1875 
Pacific Coast Representative: 


W. H. DEL MAR COMPANY 
5140 CRENSHAW BLVD., LOS ANGELES, CALIFORNIA 








2” Davis-Standard Thermo-Plastic 


Extruding Machine 
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alignment will cause out of round 
wire and an uneven wear of the 
die. 

k ok 


NOTHER source of trouble is 

the overheating of a die due 
to drawing speeds. Actually the 
overheating itself does not affect 
the carbide, but the heat does 
break down the lubricant causing 
a metal to metal contact between 
wire and die. As previously men- 
tioned, this causes excessive wear 
on the die. Another cause of over- 
heated dies is a blocked circulat- 
ing system in water cooled die 
blocks. This should be checked fre- 
quently as there is no way of tell- 
ing by merely a glance whether or 
not the water is circulating. 
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23,000 Ft. per Hour @ 6” Lay on 
New 22” Strander by Clyde 


Kiess 

LYDE KIESS, owner of 

Hughesville Machine and Tool 
Company, Hughesville, Pennsyl- 
vania, states that two of the 22”— 
7 wire stranders they installed at 
the Newark, Ohio, plant of the 
Kaiser Aluminum & Chemical 
Corporation run at the highest 
speed this size machine has ever 
before operated in production. The 
stranders have been in use for 
many months at 775 RPM making 
seven and eight wire Aluminum 
and Steel re-enforced R.E.A. Cable. 


x eR 


 pibpiacol) changes in design 
and methods were employed in 
the manufacture of these machines 
comprising centrifugal cast tubes 
of high strength alloy steel, el- 
liptical shaped windows for spool 
loading, that greatly increase the 
strength of the tube, large support 
rollers and brake areas, silent drive 
gear box and other improved fea- 
tures. The double capstan haul- 
offs are driven by P.I.V. variable 
chain drive and change-gear box, 
providing a variable constant lay 
range of 12 to 1 and the reel stands 
are the new Hughesville Hydraulic- 
lift retractable reel pintle type. 
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REELS and SPOOLS 





500 RATHBONE AVE. 


AURORA ILLINOIS 








SPOOLS 


ALL SIZES 


WOOD- PLYWOOD -WOOD-METAL 


NON-RETURNABLE 


REELS 


RETURNABLE 


Samples and Prices on Request 


DURKEE MFG. CO. PINE RIVER, MINN. 











Buy buissdbinpeecsicas Tinsel Wires 


Resistance Tinsel 
e Tinsel Threads 


Tinsel Conductors 
Tinsel Lame ° 


Bare electrical conductors and resistance elements wound on 
reels ready for insulating with plastic, rubber, etc. Available 
for prompt deliveries. 

Lame and thread furnished in large packages for economical 
and efficient production on high-speed looms. 


THE MONTGOMERY COMPANY 


25 Canal St., Windsor Locks, Conn. Tel.: Windsor Locks 14 








WIRE FOR WEAR 


@ IMPROVED THROUGH RESEARCH 
@ PROVED IN HARDEST USE 


Constant improvement through research and constant proof in 
toughest use have established Continental as the “‘wire for 
wear.” Whether the need is for wire to stand up under difficult 
forming operations... or for a special shaped wire to provide 
smarter-looking, longer-lasting trim .. . Continental is the 
wire that wins friends and holds customers. Write us at 
Kokomo. 
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Gages cabin wid Gen tididing Cabeatind Liqee faated igh loos Coot, ond conto 


CONTINENTAL 


Ay w 9 2 F CORPORATION 





ALSO, Coated ond Uncooted Stee! Sheets, Mavis, 
Centingntel Chia inh Feace, on6 ether protects 
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No matter what size, finish or type you require, you'll find 


a Cort 
AY 


to length; all finishes... plain, galvanized, coppered or tinned; 


and al 


Made 


performance that pays off, specify Cortland Brand Wire. 


CZK viicuwine erorners, inc! 


u boost production — help banish rejects and stop- 
— when you choose Cortland Brand low carbon wires. 


land Brand Wire that fits the job. 


ailable in all sizes . . . coils, spools, or straightened cut 


l types ... stone wire, bookbinder, flat wire and others. 
from best corrosion-resisting, open-hearth steel. For 
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YOUR INQUIRY WILL BRING 
YOU FULL INFORMATION ON 
SOAPS AND COMPOUNDS TO 
SOLVE YOUR WIRE DRAWING 

PROBLEMS 


R.H-MILLER ine 


HOMER,NEW YORK 
ESTABLISHED 1909 





We Pay Highest Prices for Used Machinery 
FOR SALE 


10 American Insulating Machinery Co. 
|2-Wire Gang Spoolers 


5 Terkelsen Taper Wrapping Machines 
for Coils 
All Machines Reconditioned in Our Own Shop 


WIRE & TEXTILE MACHINERY INC. 
P. 0. BOX 436, PAWTUCKET, R. I. 















WAYNE WIRE DIE CO. 





WAYNE WIRE DIES STAND FOR 


in both QUALITY 
DIAMONDS AND 





* 
QUALITY 
WORKMANSHIP ° 
QUALITY 
Highest quality dies manufactured for those who produce 
quality-wire. Insist on the name "WAYNE" if you want long 

die life, high wire production, and good wire. 

200 PENNSYLVANIA AVE., HILLSIDE 5, N. J. 
Phone ELizabeth 2-2456 For Prompt Service 








Fume Elimination for Wire 
Enameling Ovens 


(Continued from page 132) 


ventilation permissible for insur- 
ance approval and exhausting di- 
rectly from a 700 deg. F. oven, the 
discharge temperature from the 
catalyst can be expected to ap- 
proach 1300 deg. F. Under normal 
operation, however, somewhat 
greater dilution of the fumes is 
practiced. Also, the ventilating 
system on most wire enameling 
ovens is arranged to permit infil- 
tration of room air into the ex- 
haust manifold, thereby reducing 
both the entry and discharge tem- 
peratures of the catalyst. 


x *k& * 


O prediction is made at this 

time on the length of life of 
the catalytic activity. This may 
depend upon the nature of hydro- 
carbons and amount and type of 
foreign materials present. How- 
ever, should deactivation occur, the 
catalyst element can be reactivated 
on an exchange basis at reasonable 
cost. 

k ok 


N the basis of the initial instal- 

lations on wire enameling 
ovens, the following results can 
therefore be expected: 


1. Elimination of air pollution com- 
plaints. 

2. Elimination of recondensation of 
fumes in the exhaust ducts. 

3. With oven exhaust temperatures of 
approximately 500 deg. F. or higher, 
complete incineration can be obtained 
without the addition of energy from 
external sources. 

4. Where exhaust temperatures are ap- 

preciably below 500 deg. F., a small 

amount of additional heat can be ap- 
plied to the exhaust stream to attain 
initial auto-ignition temperature of 

500 deg. F. Once combustion has 

been established on the catalyst, the 

external heat energy input can be 
reduced in inverse ratio to fume con- 
centration. 

The outside stacks need be only of 

such height as to provide the neces- 

sary draft since the need for fume 
dispersion has been eliminated. 


ur 
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XTENSIVE laboratory _ tests 
have been made on the catalyst 
under a wide range of operating 
temperatures, fume concentrations, 
and types of hydrocarbon fumes. 
Possibilities for wider adaptability 
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Get 
Better 
Pickling Results 


AKITE Pickle Control No. 
3 is a top-notch inhibitor for 
hot sulphuric-acid pickling. 
It minimizes 
without 


attack on steel 
retarding action on 
scale or rust. It prevents waste 
of acid after scale and rust have 
been dissolved. By Saving steel 
and acid, it saves money. 

Write today for 


. R E complete informa- 


tion on Oakite Pickle Control 
No. 3. 
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OAKITE PRODUCTS, INC. 
52A Thames Street, NEW YORK 6, N.Y. 
Technical Service Representatives Located in 
Principal Cities of United States and Canada 








MM reel and bobbin, in large quan- 


| Attleboro, Mass., U.S.A. 
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@ iF 17 CAN be wound on a reel, 
spool or bobbin, Apco Mossberg 
can fill your needs. 

For over 50 years we have spe- 
cialized in the manufacture of 
spools and reels of all kinds. Our 
plant is equipped to manufac- 
ture almost any conceivable 
kind, type and size of steel spool, 


"tities or small. 

Write for our brochure con- 
taining useful information on a 
wide variety of our spool and 
reel products. 


APCO MOSSBERG CO. 


Hugh Williams & Co., 47 Colborne St. 
Toronto, Ontario, Canada 





Pacific Coast Representative, : 
ad Jack P. Williams, Jr., Matson Building, 
- 215 Market St., San Francisco 5, Calif. 
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are most promising. Full apprecia- 
tion of the potentialities can be 
realized, however, only after more 
varied and extensive field operat- 
ing experience. It is already xecog- 
nized that the application of this 
type of incinerator is_ suitable 
primarily to hydrocarbon fumes 
comparatively free of unburnable 
solids, such as those discharged 
from wire enameling ovens. 
xk & * 

HE catalytic fume incinerator 

is a development resulting from 
a joint research project carried on 
over a four-year period by the 
writer and H.R. Suter, Associate 


Research Director, Wyandotte 
Chemical Company. 
kk * 


Electrical Resistance Alloys 


SE of 80 per cent nickel—20 
per cent chromium electrical 
resistance wire serving as the prin- 
cipal operating element in such 
items as stoves, hot water heaters 
and domestic appliances are ex- 
pected to increase with the further 
expansion of markets for these ap- 
pliances, particularly in the United 
States. 








‘SON 
SPOOLS 


MASON 
# KEEPS COSTS 
DOWN! 


Mason recognizes that spools represent ad- 
ditional expense! You don't need extra 
trimmings on non-returnable wire spools— 
so why pay for them? Mason has devel- 
oped a well made, sturdy spool that will 
satisfy your most rigid spool requirement— 
and it costs you less. 





When you order from Mason, your dollars 
go further. Coating and lithographing are 
done in Mason's own plant to 
your specifications. Delivery is 
faster! 





Contact Mason today! 





RAASON CAN COMPANY 


1949 DEXTER RD., EAST PROVIDENCE 14, R. I. 











BORAX 


More shops are turning to 
this most satisfactory coat- 
ing material. It is easy and 
safe to handle. Does not 
create dust nuisance. 

Pins of wire which have 
been properly washed after 
the acid dip, sul coated and 
then coated with Borax have 
been satisfactorily drawn 
after remaining in storage 
for several weeks. 

Borax coated wire used 
with proper lubricant will 
increase die life. 

Demonstrate the effec- 
tiveness of Borax with a 
fair trial in your own shop 
as others have done. 


Bulletin Submitted on Request 


PACIFIC 
COAST 
BORAX 
COMPANY 


NEW YORK e CHICAGO © LOS ANGELES 














EISLER 


RESISTANCE WELDERS 
SPOTe BUTT® ie, 


GUN e SEAM 






A complete line of Resistance 
Welders from Ys to 300 KVA 
for all types of welding 


GLASS FORMING MACHINES 
for Ampules, Bulbs, Radio 


Tubes and Electronic Tubes. 


ANSFORMERS 


NDARD e SPECIAL 


Air, Oil, or Water Cooled 
Made in sizes from ‘ to 
500 KVA 


| FURNACE © DISTRIBUTION ¢ 
POWER LIGHTING * PHASE 
CHANGING * WELDING ¢ 
ELECTRONIC DEVICES, Etc. 





SEND FOR NEW 
CATALOG NO. TR-50 


CHAS. EISLER 


EISLER ENGINEERING CO., Inc. 


747 So. 13th St. Newark 3, N. J. 





173 











BELL-MINE 
LIME 


a 


WIRE DRAWING 


WARNER COMPANY 
BELLEFONTE DIVISION 
BELLEFONTE, PA. 


Sales Office 
Philadelphia—Pittsburgh—New York 
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° Forms Eleven Sizes 
* of Eyes from Flat, [a OKI LMER 
* Round, Square or fii were 
* Half-Round Stock, 
. also Almost Any 


Shape Desired 


Adjustable for No. 3 
to No. 21 Gage Wire 





The cut on right shows a few of the thou- 
sands of the forms made on this 


WIRE FORMER 


M.D. KILMER & COMPANY 


4840 BROOKPARK RD. 
CLEVELAND 9, OHIO 
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An Investigation of the Weav- 
ability of Wire with Observations 
on the Defects of Wire and Wire 
Cloth 
(Continued from page 129) 
edges on wire cloth is an effect re- 
sulting from the elongation of the 
edge warp wires of cloth woven on 
shuttle type looms; this ripple is 
especially harmful to filter cloth 
which should lie perfectly flat, and 
therefore, the author has called it 
the “ripple in filter cloth.” Theories 
for the cause of the elongation of 
the edge warp wires are based on 
the fact that the crimping of the 
fill wires causes the edge warp 
wires to be pulled toward the cen- 
ter of the cloth. Measurements of 
the tensile forces in the warp wires 
may show just when this pulling 
and elongation take place and may 
lead to the correction of this de- 


fect. 
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IRE cloth 

pend upon the use to which 
the cloth is put. The Michigan Wire 
Cloth Company has run tests on 
its filter clcth to determine the 
maximum size of particle that will 
pass through it and to determine 
the rate of flow of water through 
it. Atmospheric exposure tests 
have been run on wire fencing, ‘*” 
and on insect screening, ‘). How- 
ever, R. W. Bacon describes a large 
number of physical tests that may 
be applied to wire cloth, ‘**. 
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tests usually de- 


WILLEY'S 
METAL 





Dies made of Willey's Metal 
outwear and_ outproduce 
steel dies many times over. 
They insure extreme preci- 
sion over long runs, and keep 
costs down. 


CATALOG 
ON REQUEST 








WILLEY’S CARBIDE TOOL CO. 


SOLE MAKERS OF WILLEY’S METAL 


1342 W. Vernor Highway Detroit 1, Michigan 








OME of the most important 

uses of wire cloth are: sizing 
screens for rocks and minerals, 
drying belts for paper and fruit, 
sieves for grains and cereals, filters 
for chemicals and oils, poultry net- 
ting, insect screening and wire 
fencing, “), (), 
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Weavability 


EAVABILITY is a term coin- 
ed by the author to describe 
the ability of a wire to be wound 
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Announcing Besa ae te 


to the wire industry. 
firm is being 
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Mr. Louis 





operated 
Managing Vice-President, and is 


BALLOFFET - VIANNEY WIRE DIE CO., INC. 


This is to announce that as of January Ist, 1950, the Balloffet Dies and 
Nozzle Co. Inc. and the Vianney Wire Die Works have combined their 
American resources and facilities for the purpose of improving their service 


management of 
known as: 


under the 


BALLOFFET - VIANNEY WIRE DIE CO., INC. 
6825 ADAMS STREET ® GUTTENBERG, NEW JERSEY 
Telephone: UNION 3-3393 
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NEW ENGLAND WIRE DIE CO. 


7 Forsberg St., Worcester, Mass. 
EXPERT RECUTTING : 
DIAMOND DIES, DIAMOND POWDERS 
Eastern Representative of 
Ajax Industrial Supplies, Inc. 











Carbide Dies and Wear Parts 
for the Wire Industry 


VIZULS Carbide Corporation 


HARRISON, NEW JERSEY 
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WIRE DIE CORPORATION 
19 W. 34th St. New York 
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551 Fifth Ave., New York !7 
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RUSCH WIRE DIE CORPORATION 
Croton-on-Hudson, N. Y. 
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WIRE DIE CORPORATION 


300 W. 56th St.. NEW YORK 
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on a bobbin or spool, crimped, and 
woven into cloth. The term refers 
to the ease with which a wire may 
be handled and woven, as well 
as to the ability of a wire to stand 
crimping. However, from a prac- 
tical metallurgical stand-point, the 
term refers to the ease of crimp- 
ing and to the ability of a wire to 
be crimped without breaking. The 
author believes that weavability is 
independent of wire size. Weav- 
ability should be similar to work- 
ability in that the energy required 
to crimp a certain weight of wire 
should be the same for large wires 
as for small wires of the same 
weavability. It should be pointed 
cut that shear, tensile, and com- 
pressive forces are all present 
when a wire is crimped. 
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Properties Related to 
Weavability 


EAVABILITY has been de- 

fined as that group of char- 
acteristics that determine the ease 
with which a wire may be fabri- 
cated into cloth. Some of these 
properties are plasticity, stiffness, 
formability, workability, and uni- 
formity. 
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LASTICITY is the ability of a 

material to be deformed per- 
manently without rupture. Percent 
elongation and percent reduction of 
area, as obtained from a tensile 
test, are considered to be good 
measures of plasticity. The author 
believes that percent elongation 
requirements should be included in 
all specifications for weaving wire. 
Malleability is that form of plas- 
ticity which is involved when wires 
are crushed as in severe crimping 
operations. 
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TIFFNESS is the ability of a 

material to resist bending 
forces. In almost all wire weaving 
operations, the wires used are 
severely bent and in some opera- 
tions the wires are bent and 
actually crushed. The transverse- 
crimp-sensitivity test has shown 
that resistance to bending or stiff- 
ness is an excellent measure of 
weavability. The modulus of elas- 





DIAMOND DIES 


000’s to .102” 


For many years... 
Outstanding in quality, 
workmanship and service. 


FORT WAYNE WIRE DIE, INC. 


2625 E. Pontiac St., Fort Wayne, Ind. 











COMPLETE CARBIDE 
SALES and SERVICE 
Dies, Mandrels, Wear Parts, Tools, Knives, 
Quills, etc. 


Eastern Carbide Corp. 
909 Main Street New Rochelle, N. Y. 














DIAMOND WIRE 
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INDIANA WIRE DIE COMPANY 
314-324 E. Wallace St., 


Fert Wayne, Indiana 


THE PLATT BROS. & CO. 








Waterbury, CONN. 
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Ross =“ OVENS 


J. O. Ross Engineering Corp. 
350 Madison Avenue, New York 17, N. Y. 
CHICAGO - BOSTON 
DETROIT - LOS ANGELES 














ACROPAK 


Drawn Aluminum Alloy Spools 
for Precision Wire Packaging 
f# ACROMETAL PRODUCTS, INC. 
y 604 Fifth Street North 

MINNEAPOLIS 1, MINNESOTA 











Only ANGIER offers you this 


Complete Spiral 
Wrapping Service 


. Spiral Wraps to protect 
against moisture, oil or 
abrasion. 

. Machines that eliminate 
costly wrapping by hand. 
. Installation and _trouble- 
free service at no charge. 
. NOW—“VPI,” the simple 
vapor wrap that stops 
rust without slushing. 

FREE “Spiral Wrap’ Booklet 

ANGIER CORP., 





Framingham 3, Mass. 
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LUBRICANTS 


ALKALI 
»>.4 PRODUCTS 
COMPANY 


MAIN AND RECTOR STS. 
PHILADELPHIA 27, PA. 








BOYD WIRE SPOOLERS 


BOYD & SONS MANUFACTURING CO. 
1434-38 Callowhill Street 
Philadelphia 30, Pa. 
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INHIBITOR 


PICKLING 
COMPOUND 


THE PARKIN CHEMICAL CO. 


PITTSBURGH 6, PA. 
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ROD BAKERS, OVENS, 
FURNACES 
Famous “Hi-Speed” Types 


The Carl-Mayer Corp. 


3030 Euclid Ave., Cleveland, O. 











RUESCH 


Machinery For 
Wire, Tube, and Brass Mills 
109 Mulberry Street, Newark. N. J 

















MUSIC WIRE 


For Mechanical Purposes 
Plain Polished, Tinned, Straightened 
and Cut Lengths — 





~ Fine Sizes — Special Wires — Strands 
and Cables — Spooled and 
Coiled Wires 

Aluminum Pure Iron 
Annealed Pure Nickel 
Brass Resistance 
Copper Stove Pipe Wire 
a Stainless 
ve Wire ned and 
Nickel Silver "a 


Oil Tempered Tag Wire 
Phosphor Bronze Trolling Wire 
Picture Wire Leader Wire 


THE MALIN & CO. 
2514 Vestry Ave., Cleveland 13. Ohio 
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ticity is a measure of stiffness in 
the elastic range, but the author 
knows of no measure of stiffness 
in the plastic range except the 
values produced by a stiffness 
tester. 
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ORMABILITY is the capacity of 

a material to be fashioned into 
a shape without fracturing. It was 
described earlier as “certain com- 
binations of elastic limit, tensile 
strength, and elongation.” Form- 
ability is a basic requirement of 
deep drawing steels. A high tensile 
strength, a high elastic limit, and 
a low elongation are conducive to 
poor formability. High carbon, 
“Superloy” wires may be said to 
have poorer formability than com- 
mon annealed wires, because they 
cannot be so _ severely crimped 
without fracturing. 
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ORKABILITY has sometimes 

been defined as the energy re- 
quired to deform a metal under 
standard conditions. In this sense 
it is synonymous with “tough- 
ness.” The energy required to rup- 
ture a material is called the “mod- 
ulus of toughness” and is approxi- 
mately equal to the product of ten- 
sile strength, elastic limit, and per- 
cent elongation divided by 200. 
Hardness as measured by a “hard- 
ness tester” is considered to be a 
good measure of workability, but 
the term “hardness” as used by 
wire weavers usually refers to 
stiffness. The energy required to 
deform a cubic inch of metal in 
inch-pounds per cubic inch is nu- 
merically equal to the force re- 
quired to deform it in pounds per 
square inch, “*). It is interesting 
to note that the units of the ‘‘mod- 
ulus of toughness” are inch-pounds 
per cubic inch; and that the units 
of hardness and of the transverse- 
crimp-sensitivity constant, k, are 
pounds per square inch. 
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er fundamental proper- 
ty related to ease of weaving 
is uniformity. And uniformity with 
regard to the elastic limit and stiff- 
ness are especially important. If 
the elastic limit and stiffness of 
the warp wires on a loom are not 





as, Spring Coilers 
7) 14 Models 
Wire ranges .003’" 
to .750” 


Mill Equipment. 


Gang Slitters 
Flat Wire Mills 


Tube & Rod Straightener 





LANOLIN 


RUST PREVENTIVES 
AMERICAN LANOLIN 
CORPORATION 


Lawrence, Mass. 











WATER PROOF and CREPE PAPER 
in rolls of any size for wrapping 
coils and reels. 


CREPE-KRAFT BARREL LINERS 
THE CREPE-KRAFT COMPANY 


Division of National Waterproof Papers Inc. 


Camden, N. J. 














ROD BAKERS..... 


Speedy - Modern - Uniform - Easy 
Loading - Economical. 
Write or phone for information. 


DRYING SYSTEMS, INC. 
1810B - Foster Av., Chicago 40, Ill. 








FOR YOUR SPOOLS AND REELS 


Patented all-steel electro-welded Drawing 


and Annealing and patented metal-bound 
shipping spools and reels. 


Hubbard Spool Company 


1624 Carroll Avenue, Chicago, Illinois 








WIRE WORKING MACHINERY 


“Offered for Prompt Shipment” 


WATERRURY-FARREL Continuous Wire 
Drawing Machines. Motor Driven with 
A. C. Motors, 144” Cap. and Down, also 
others. 

WATERBURY & MANVILLE Cold 
Headers and Thread Rollers. 

NILSON & BAIRD Nos. 00, 0, 1, 2. 3, 
4, 3-20 and 4-26. Four Slides. 

U. S. TOOL Nos. 22, 25 and 33 MULTI- 
SLIDES. 

SLEEPER & HARTLEY Nos. 1, 2, 3, 3%, 
4 and 5 Universal Coilers. 

TORRINGTON’ No. W-205 Universal 
Coiler. 

LEWIS & SHUSTER Round and Shaped 
Wire Automatic Straightening and Cut- 
ting Machines. 








NATIONAL MACHINERY EXCHANG 


128-138 MOTT ST. NEW YORK, N. Y. 
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SPECIALISTS IN 


DRAWING COMPOUNDS 
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SOAP POWDERS 
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WIRE DRAWING 


Established in 1906 


NEIL C. POTTER 


24 COMMERCE ST. 
NEWARK 2, N. J. 











WIRE WEAVING LOOMS 


ae) 
INDUSTRIAL WIRE CLOTH 


BRUCKNER-MITCHELL, Inc. 
420 W. 45 ST. NEW YORK 19, N.Y. 








WOOD REELS and SPOOLS 
AMERICAN WOODWORKING 
COMPANY 


1” to 60” Diameters 
OVER 50 YEARS EXPERIENCE 
1674 No. Lowell Avenue 
Chicago, III. 











WIRE and PROCESS MACHINERY 


Custom Machinery Engineered 
to Suit Requirements of User. 


HUGHESVILLE MACHINE & TOOL CO. 


Hughesville, Penna. 





uniform, then the mesh count of 
the cloth woven on that loom will 
be uneven. Non-uniformity in the 
fill wires makes the cloth bumpy 
or streaked, and sometimes such 
wire can be woven only with great 
difficulty. Today some wire weav- 
ing plants specify wire with an 
elastic limit falling within definite 
limits, ‘“). A certain degree of 
uniformity with regard to size, 
roundness, tensile strength, elastic 
limit, elongation, toughness, stiff- 
ness, hardness, and surface condi- 
tion are all absolutely essential in 
the weaving of wire cloth. Uni- 
formity of these properties is often 
more important than the magni- 
tude of the properties. 
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THER values that have been 

used as measures of weavabili- 
ty are the tensile load at 15 percent 
elongation of a wire and the num- 
ber of reverse bends that a wire 
can stand before breaking. 
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Designers and Builders 
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Address Inquiries to 
Box 1249 
WORCESTER, MASS. 
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MACHINERY FOR HIGH 
SPEED PRODUCTION 


BRAIDERS TAKE-UPS STRANDERS 
CABLERS BUNCHERS TAPING MACHINES 
NEW ENGLAND BUTT COMPANY 
304 Pearl Street James Day (Machinery) Ltd. 
Providence 7, R. I. 90 Regent Street, 

London W1, England 








Part II will be published in the 
March 1950 Issue of Wire and Wire 
Products. 
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- ments will be published with Part cally forming wire or metal parts at high 
WIRE ita IV of this article. production rates from coiled stock. 
Rod Frames Ge SS aaemee 8” Frames — A. H. NILSON MAGNE Co., 
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Circulars on Request. 
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PRESSED /STEEL CORP. 
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detinning and electrode manufac- 
turing plant at East Chicago, Ind. 
W. S. Leinhardt, formerly general 
superintendent, East Chicago plant 
is now at Metal & Thermit’s execu- 
tive offices in New York as techni- 
cal assistant to the vice president. 
Send in of production. William C. Cuntz, 
manager, Pittsburgh sales office 
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Your Order Now trict manager at Chicago. Orville 
T. Barnett, manager, Newark, N. 
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ice on both electrodes and Thermit, 
E | 1950 Wire Buyers Guide has been made district manager at 
| Newark. 
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before U.S. Patent Office. Valid- 
ity and Infringement Investiga- 
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Booklet and form “Evidence of 
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KENNETH B. LEWIS 
CONSULTING ENGINEER 


Wire Mill Equipment, Layout 
and Practice 


43 Midland St., Worcester, Mass. 
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New York 7, N. Y. 











EDWARD J. P. FISHER 


METALLURGICAL ENGINEER 
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DRAWING LUBRICANTS 


Hans C. Bick, Inc. 
READING, PA. 
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LABORATORY 
PRINCETON, N. J. 
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Corrosion-fatigue testing of wire 
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Consultant and Specialist 
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Owning Patents, Drawings and Disclosures 


T. H. WICKWIRE, JR. 


201 Leverington Ave., Philadelphia 27, Pa. 














WANTED—CORD DEPARTMENT 
SUPERINTENDENT 

One of New England’s leading Cord Set 
Manufacturers needs experienced Cord Set 
Superintendent. Reply to Box No. 548 
WIRE & WIRE PRODUCTS, outlining 
qualifications and giving other pertinent 
information. 








FOR SALE 
2—Erie 22” x 66” rubber mills with in- 
dividual motors and drives 
5—Royal - National - Farrell Birmingham 
tubers, extruders and strainers 
1—No. 9 Banbury mixer complete 
Send us your inquiries: Eagle Industries, 
110 Washington Street, New York City. 
Telephone Dighy 4-8364-5-6. 








WANTED: Rubber compounding equip- 
ment including mills, Banbury mixers, 
extruders and tubers, vulcanizers with 
Q.0.D., hydraulic presses, and complete 
wire equipment. Box No. 546 WIRE & 
WIRE PRODUCTS. 








WANTED — CABLE BRAIDER 


Large, 24-Carrier, plain pattern type, suit- 
able for wire. State lowest price, make, 
condition and location. Address Box No. 


549, WIRE & WIRE PRODUCTS. 











The Annual Convention of the 


WIRE ASSOCIATION 


will be held in Baltimore, Md., at the Lord Baltimore 
Hotel in October, the |8th thru the 22nd, in 1950. 


The Program Committee, of which Carl E. Johnson of the 
Bethlehem Steel Company, is serving as General Chairman, has 


already organized a program of good ferrous and non-ferrous 
technical papers with two plant inspection trips. A fine session 


is anticipated. 


This is the time to note on your calendar the time and 
place of this important meeting. Program details and 
other data will be published in Wire and Wire Products 


at a later date. 


THE WIRE ASSOCIATION 


Richard E. Brown, Executive Secretary 


300 MAIN STREET 


STAMFORD, CONN. 
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WHERE TO BUY 


consult the annual Wire and Wire Products Directory, Index & Buyer’s Guide. 


For more complete information, 











LSI OI REAR NTO NEE: 8PM 





ABRASIVES— 
Norton Co., Worcester, Mass. 
ACID INHIBITORS— 


(See Inhibitors, Pickling) 
ACID-PROOF CONSTRUCTION— 
Haveg Corporation, Newark, Del. 
ANNEALING MACHINES—Open Flame 


Syncro Machine Co., Perth Amboy, N. J. 


ANNEALING POTS AND BOXES 

Seudder, E. J., Foundry & Machine Co., 
Trenton, N. J. 

ARMORING EQUIPMENT— 
American Insulating Machy. Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc, Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co.. Paterson, N. J. 

Wire & Textile Machy., Inc., Pawtucket, R. I. 

BAKERS— Rod and Wire 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Drying Systems, Inc., Chicago, Il. 

Morgan Construction Co., Worcester, Mass. 
Ross, J. O., Engr. Corp., New York, N. Y. 
BAR STOCK—Stainless Steel 
American Steel & Wire Company, 

Chicago, New York. 
Columbia Steel Co., San Francisco, Calif. 
U. S. Steel Export Company, New York, N. Y. 

BASKETS—Pickling 
Rolock, Inc., Fairfield, Conn. 

BOBBINS—Braider & Wire Weaving 
Apeo Mossberg Co., Att'eboro, Mass. 

Hubbard Spool Company, Chicago. III. 
Mossberg Pressed Steel Corp., Att'eboro, Mass. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 

BORAX—Wire Drawing 
Pacific Coast Borax Corp., New York, N. Y. 

BORON CARBIDE 
Norton Co., Worcester, Mass. 

BRAKES—Pneumatic 
Entwistle, Jas. L. Co., Pawtucket, R. 


CABLE—Aluminum 
Aluminum Co. of America, Pittsburgh, Pa. 

CABLE LACQUERING OVENS— 
Industrial Ovens, Inc., Cleveland, O. 

CARRIERS—Braider, High Speed 
Apco Mossberg Co., Attleboro, Mass. 
Mossberg Pressed Steel Corp., Attleboro, 
New England Butt Co., Providence, R. I. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


CASTINGS—Wire Mill 
Scudder, E. J., Fdry. & Mach. ( 
CEMENTS—Refractory 
Norton Co., Worcester, Mass. 
CHEMICALS—Cleaning 
(See Cleaners—Metal) 
CLEANERS—Metal 


American Chemical Paint Co., 
Apex Alkali Products Co., Phila., Pa. 
Magnus Chemical Co., Garwood, N. J. 
Magnuson Products Corp., Brooklyn, N. Y. 
Metal & Thermit Corp., New York, N. Y. 
Oakite Products, Inc., New York, N. Y. 
The Parkin Chemical Company, Pittsburgh, Pa. 
Standard Industrial Compounds Co., _ Ince., 
Chicago, Ill. 
LEANING & PICKLING EQUIP.— 
Cleveland Tramrail Div., of the Cleveland 
Crane & Engineering Co., Wickliffe, O. 
Haveg Corp., Newark, Del. 
Holden, A. F., Company, The, New Haven, Conn. 
and Detroit, Mich. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wean Equipment Corp., Cleveland, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 
CLOTH—WIRE, All tn 
Roebling’s, John A. Sons, , Trenton, N. J. 
Wickwire Bros., Cortland, = i 
Wickwire-Spencer Steel Division of Colorado 
Fuel & Iron Corp., Buffalo, N. Y. 


COATING COMPOUN 


Apex Alkali Products Co., Philadelphia, Pa. 

Magnus Chemical Co., Garwood, J. 

Miller, R. H., Co., Inc., Homer, N. Y. 

Oakite Products, Inc., New York, Mm. x. 

Standard Industrial Compounds Co., Ince., 
Chicago, Ill, 





Cleveland, 








Mass. 


0., Trenton, N.J. 





Ambler, Pa. 


~ 
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COILERS—Sheet, 


Entwistle, Jas. L. Co., 
Morgan Construction Co., 
Ruesch, H. J. Machine Co., Newark, N. J. 
Torrington Mfg. Co., Torrington, Conn. 

Wean Equipment Corp., Cleveland, Ohio. 


COLD HEADERS— 
Joseph Behr & Sons, Inc., Rockford, Ill. 
Waterbury-Farre! Foundry & Machine Co., 
Waterbury, Conn. 
COMPOUNDS—Coppering 
American Chemical Paint Co., 
COMPOUNDS—Diamond 
Eastern Carbide Corp., New Rochelle, N. Y. 
Hyprez Division, Engis Equipment Co., Chi- 
cago, Ill. 
Magnus Chemical Co., Garwood, N. J. 
COMPOUNDS—Metal Finishing 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa 
Metal & Thermit Corp., New York, N. Y. 


COMPOUNDS—Rust Preventing 


American Chemical Paint Co., Ambler, Pa. 
American Lanolin Corp., Lawrence, Mass. 
Apex Alkali Products Co., Philadelphia, Pa. 
Magnus Chemical Co., Garwood, N. J. 
Oakite Products, Inc., New York, N. Y. 


COMPOUNDS—Rust Removing 
American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Oakite Products, Inc., New York, N. Y. 


Strip and Wire 


Pawtucket, R. I. 
Worcester, Mass. 


Ambler, Pa. 


Standard Industrial Compounds Co., _ Ince., 
Chicago, Ill. 
COMPOUNDS—Wire Drawing 


Apex Alkali Products Co., Philadelphia, Pa. 

Bick, Hans C., Inc., Reading, a 

Magnus Chemical Co., Garwood, J. 

Magnuson Products tensenth. Brooklyn, 
SRR 4 


Miller, R. H. Co., Inc., Homer, N. Y. 

Oakite Products, Inc., New York, N. Y. 

Pacific Coast Borax Corp., New York, N. Y. 

Potter, Neil C., Newark, N. J. 

Standard Industrial Compounds Co., _ Ine., 
Chicago, Ill. 

Swift & Company, Chicago, III. 


CONDUCTORS—Filexible, Electrical 
Montgomery Co., The, Windsor 
COPHOLDERS—Steel 


Apco Mossberg Co., Attleboro, Mass. 

Hubbard Spool Company, Chicago, IIl. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


CORDS— Electrical, Tinsel Conductor 
Montgomery Co., The, Windsor Locks, Conn. 
CORROSION PREVENTIVES— 
Angier Corporation, The, Framingham, Mass. 
CRANES—Wire Mill 


Cleveland Tramrail Div. 

Crane & Engineering Co., 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


CUTTING TOOLS—Carbide 


Adamas, Carbide Corporation, Harrison, N. J. 

Carboloy Co., Inc., Detroit, Mich. 

Eastern Carbide Corp., New Rochelle, N. Y. 

Firth-Sterling Steel & Carbide Corp., McKees- 
port, Pa. 

Metal Carbides Corporation, Youngstown, Ohio. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
New York. 

Vascoloy-Ramet Corp., 

Willey’s Carbide Tool Co., Detroit, 


DIAMONDS—Industrial 


Balloffet- Vianney Wire Die Co., Inc., 
Guttenberg, N. 

Champion Diamond Co., New York, N. Y. 

Diamond Distributors, Inc., New York, N. 

— Wire Die Corp., Groton- -on- the-Hudson, 
N.Y. 

Wayne Wire Die Co., Hillside, N. J. 


DIAMOND POWDERS— 


Champion Diamond Co., New York, N. Y. 

Diamond Distributors, Inc., New York, N. Y. 

Eastern Carbide Corp., New Rochelle, N. Y. 

Hyprez Division, Engis Equipment Co., Chi- 
cago, Ill. 

Indiana Wire Die Co., Ft. Wayne, Ind. 

New England Wire Die Co., Worcester, Mass. 

“me Wire Die Corp., Croton-on-the-Hudson, 


Wayne Wire Die Co., Hillside, N. J. 


Locks, Conn. 





of the Cleveland 
Wickliffe, O. 


North Chicago, IIl. 
Mich. 











= namie 


DIAMOND TOOLS— 
Carboloy Co., Inc., Detroit, Mich. 
Champion Diamond Co., New York, N. Y. 
Indiana Wire Die Co., Ft. Wayne, Ind. 
Metal Carbides Corporation, Youngstown, Ohic. 
Rusch Wire Die Corp., Croton-on-the-Hudson, 


se 
Wayne Wire Die Co., Hillside, N. J. 


DIES—Carbide 
(See Dies 


DIES—Cold Heading 


Adamas, 
Carboloy Co., Inc., 
Eastern Carbide Corp., 
Firth-Sterling Steel & Carbide Corp., 
port, Pa. 

Indiana Wire Die Co., Ft. Wayne, Ind. 
Metal Carbides Corporation, Youngstown, Ohio. 
Vascoloy-Ramet Corp., No. Chicago, Il. 


DIES—Diamond 


Ajax Industrial Supplies, Inc., Fort Wayne, Ind. 

Balloffet-Vianney Wire Die Co., Inc., 
Guttenberg, N. J. 

Champion Diamond Co., 

Cochaud Wire Die Corp., New York, N. Y. 

Ft. Wayne Wire Die, Inc., Fort Wayne, Ind. 

Indiana Wire Die Co., Ft. Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 

New England Wire Die Co., Worcester, Mass. 

— Wire Die Corp., Croton-on-the-Hudson, 


Tungsten Carbide) 


Carbide Corporation, Harrison, N. J. 
Detroit, Mich. 

New Rochelle, N. Y. 
McKees- 


New York, N. Y. 


waves ‘Wire Die Co., Hillside, N. J. 


DIES—Extrusion 


Adamas, Carbide Corporation, Harrison, N. J. 
Carboloy Co., Inc., Detroit, Mich. 
Firth Sterling Steel & Carbide Corp., McKees- 


port, Pa. 
Metal Carbides Corporation, Youngstown, Ohio. 
Robertson, John, Co., Brooklyn, N. Y. 
Rusch Wire Die Corp., Croton-on-the-Hudson, 
NX. 
Wayne Wire Die Co., Hillside, N. J. 
Willey’s Carbide Tool Co., Detroit, Mich. 


DIES—Eyelet 


Kelly Wire Die Corp., New York, N. 
Rusch Wire Die Corp., Croton-on- fied. 
De Be 


DIES—Pointing 


Sjogren Tool and Machine Co., Auburn, Mass. 
DIES—Repairs & Re-Cutting 
Adamas, Carbide Corporation, Harrison, N. J. 


Ajax Industrial Supplies, Inc., Fort Wayne, Ind. 

Balloffet-Vianney Wire Die Co., Inc., 
Guttenberg, N. J. 

Carboloy Co., Detroit, Mich. 

Champion Diamond Co., New York, N. Y. 

Cochaud Wire Die Corp., New York, N. 

Firth-Sterling Steel & Carbide Corp., 
port, Pa. 

Ft. Wayne Wire Die, Inc., Fort Wayne, Ind. 

Indiana Wire Die Co., Ft. Wayne, Ind. 

Kelly Wire Die Corp., New York, N. Y. 

Metal Carbides Corporation, Youngstown, Ohio. 

New England Wire Die Co., Worcester, Mass. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
N. Y. 

Vascoloy-Ramet Corp., North Chicago, Ill. 

Wayne Wire Die Co., Hillside, N. J. 

Willey’s Carbide Tool Co., Detroit, Mich. 


DIES—Special Shapes, Etc. 

Adamas, Carbide Corporation, Harrison, N. J. 

Eastern Carbide Corp., New Rochelle, N. Y. 

Firth-Sterling Steel & Carbide Corp., McKees- 
port, Pa. 

Indiana Wire Die Co., Ft 

Rusch Wire Die Corp., 
nN. 2. 


DIES—Swaging 
Fenn Manufacturing Co., Hartford, 
Sjogren Tool & Machine Co., Inc., 
Mass. 


DIES—Tantalum Carbide 


Adamas, Carbide Corporation, Harrison, N. J. 

Balloffet-Vianney Wire Die Co., Inc., 
Guttenberg, N. J. 

Carboloy Co., Inc., Detroit, Mich. 

Firth-Sterling Steel & Carbide Corp., 
port, Pa. 

Kelly Wire Die Corp., New York, N. Y. 

Metal Carbides Corporation, Youngstown, Ohio. 

— Wire Die Corp., Croton-on-the-Hudson, 
mm ¥. 

Vascoloy-Ramet Corp., North Chicago, III. 


Z 
McKees- 


Wayne, Ind. 
 Croton- on-the-Hudson, 


Conn. 
Auburn, 


Mc Kees- 
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WHERE TO BUY, Continued 
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DIES—Tube Drawing 

Adamas, Carbide Corporation, Harrison, N. J. 

Balloffet-Vianney Wire Die Co., Inc., 
Guttenberg, N. J. 

Carboloy Co., Inc., Detroit, Mich. 

Eastern Carbide Corp., New Rochelle, N. Y. 

Firth-Sterling Steel & Carbide Corp., McKees- 
port, Pa. 

Indiana Wire Die Co., 

Kelly Wire Die Corp., New York, N. Y 

Metal Carbides Corp., Youngstown, O. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 


Fort Wayne, Ind. 


Vascoloy-Ramet Corp., North Chicago, III. 
Willey’s Carbide Tool Co., Detroit, Mich. 
DIES—Tungsten Carbide 

Adamas, Carbide Corporation, Harrison, N. J. 

Balloffet-Vianney Wire Die Co., Inc., 
Guttenberg, N. 

Carboloy Co., Ince., ‘Detroit, Mich. 

Eastern Carbide Corp., New Rochelle, N. Y. 

Firth-Sterling Steel & Carbide Corp., McKees- 
port, Pa. 

Kelly Wire Die Corp., New York, N. Y. 

Metal Carbides Corp., Youngstown, O. 

Rusch Wire Die Corp., Croton-on-the-Hudson, 
N 


N.Y, 
Vascoloy-Ramet Corp., North Chicago, III. 
Wayne Wire Die Co., Hillside, N. 
Willey’s Carbide Tool Co., Detroit, 
DRAW BENCHES— 
(See MACHINERY—Draw Benches) 
DRUMS—Flange Steel 


Howsam Spool Co., Aurora, III. 

Hubbard Spool Company, Chicago, IIl. 
DRU MS—Vulcanizing 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Watson Machine Co., The, Paterson, N. J. 
DRYING EQUIPMENT— 

Carl-Mayer Corp., The, Cleveland, Ohio. 

Drying Systems, Inc., Chicago, IIl. 

Industrial Ovens, Inc., Cleveland, Ohio. 

Ross, J. O., Engineering Corp., New York, N. Y. 


eNGINEERS—Consulting Hot Galvan- 
izing 
Wallace G. Imhoff Co., The, Los Angeles, Calif. 


SNGINEERS—Consulting Sone Design 
Carlson, Co., The, New York, 


ENGINEER S—Consulting wie Mill 
Fisher, Edward J. P., North Jackson, Ohio. 
Lewis, Kenneth B., Worcester, Mass. 
Wickwire, T. H. Jr., Philadelphia, Pa. 

EQUIPMENT—Insulation Testing 
Davis, R. L., Elec. Co., Wallingford, Conn. 
Entwistle, James L., Co., Pawtucket, R. I. 

EYELETS—Brass or Zinc 
Platt Bros. & Co., The, Waterbury, Conn. 

FENCING & FENCES—Wire 
Interlocking Fence Co., Morton, IIl. 

FLUXES—Soldering 
American Chemical Paint Co., Ambler, Pa. 

FOAM PRODUCING COMPOUNDS— 
American Chemical Paint Co., Ambler, Pa. 
Parkin Chemical Company, The, Pittsburgh, Pa. 

FRICTION PAY-OFF STANDS— 
Industrial Ovens, Ine., Cleveland, Ohio. 

FURNACES—Annealing 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 

Drying Systems, Inc., Chicago, IIl. 

Electric Furnace Co., Salem, Ohio. 

Harper Electric Furnace Corp., 
Niagara Falls, N. Y. 

Holden, A. F., Co., The, New 
and Detroit, Mich. 

Rockwell, W. S., Co., Fairfield, Conn. 

Surface Combustion Corp., Toledo, Ohio. 

Trauwood Engr. Co., Cleveland, Ohio. 

Wilson, Lee, Engr. Co., Cleveland, Ohio. 


FURN ACES—Automatic 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 
Surface Combustion Corp., Toledo, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 

FURNACES—Brazing 
Electric Furnace Co., Salem, Ohio. 
Rockwell, W. S., Co., Fairfield, Conn. 

FURNACES—Bright Annealing 
Electric Furnace Co., Salem, Ohio. 
Harper Electric Furnace Corp., 

Niagara Falls, N. Y. 
Rockwell, W. S., Co., Fairfield, Conn. 
Surface Combustion Corp., Toledo, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 


Mich. 


Haven, Conn. 
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FURNACES—Electric 
Electric Furnace Co., Salem, Ohio. 
Harper Electric Furnace Corp., 
Niagara Falls, N. Y. 
Rockwell, W. S., Co., Fairfield, Conn. 
Surface Combustion Corp., Toledo, Ohio. 


Trauwood Engineering Co., The, Cleveland, Ohio, 


FURNACES—Galvanizing Equipment 
Ajax Electric Co., Ine., Philadelphia, Pa. 
Electric Furnace Co., Salem, Ohio. 
Holden, A. F., Co., The, New Haven, 

and Detroit, Mich. 
Rockwell, W. S. Co., Fairfield, Conn. 
Surface Combustion Corp., Toledo, Ohio. 


Conn, 


Trauwood Engineering Co., The, Cleveland, Ohio. 


Wilson, Lee, Engr. Co., Cleveland, Ohio. 
FURNACES—Hard’ing & Temp’ing 

Ajax Electric Co., Ine., Philadelphia, Pa. 

Carl-Mayer Corp., The, Cleveland, Ohio. 

Drying Systems, Inc., Chicago, III. 

Electric Furnace Co., Salem, Ohio. 

Harper Electric Furnace Corp., 
Niagara Falls, N. Y. 

Holden, A. F., Co., The, New 
and Detroit, Mich. 

Rockwell, W. S., Co., Fairfield, Conn. 

Surface Combustion Corp., Toledo, Ohio. 

Trauwood Engineering Co., The, Cleveland, Ohio 


FURNACES—Lead Melting 
Electric Furnace Co., Salem, Ohio. 
Robertson, Sy Co., Brooklyn, N. Y. 
Rockwell, S., Co., Fairfield, Conn. 
Surface Cummins Corp., Toledo, Ohio. 
FURN ACES—Non-Oxidizing 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Electric Furnace Co., Salem, Ohio. 
Holden, A. F., Co., The, New Haven, 
and Detroit, Mich. 
Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Normalizing 
Ajax Electric Co., Ine., Philadelphia, Pa. 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Drying Systems, Inc., Chicago, III. 
Electric Furnace Co., Salem, Ohio. 
Harper Electric Furnace Corp., 
Niagara Falls, N. Y. 
Holden, A. F., Co., The, New 
and Detroit, Mich. 
Rockwell, W. S., Co., Fairfield, Conn. 
Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Pot (oil, gas, electric) 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Holden, A. F., Co., The, New Haven, Conn, 
and Detroit, Mich. 
FURNACES—Resistance Heating, 
Strand 
Trauwood Engineering Co., The, Cleveland, Ohio. 
FURNACES—Salt Bath 
Ajax Electric Co., Inc., Philadelphia, Pa. 
Electric Furnace Co., Salem, Ohio. 
Holden, A. F., Co., The, New Haven, Conn, 
and Detroit, ‘Mich. 
Rockwell, W. S., Co., Fairfield, Conn. 
Surface Combustion Corp., Toledo, Ohio. 
FURNACES—Wire, Strip & Sheet 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Eisler Engineering Co., Newark, N. J. 
Electric Furnace Co., Salem, Ohio. 
Harper Electric Furnace Corp., 
Niagara Falls, N. 
Rockwell, W. S., Co., Fairfield, Conn. 
Surface Combustion Corp., Toledo, Ohio. 
Trauwood Engineering The, Cleveland, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 
GALVANIZING EQUIPMENT— 
Steel Equipment Co., Cleveland, Ohio. 
Wean Equipment Corp., Cleveland, Ohio. 
GRINDERS—Roll 
Norton Co., The, Worcester, 
HAMMERS—Swaging 
Sjogren Tool and Machine Co., Auburn, Mass. 
HOOKS—Pickling & Liming 
Rolock, Inc., Fairfield, Conn. 
Youngstown Welding & Engineering Co., 
Youngstown, Ohio. 
HOISTS—Electric Travelling 
Cleveland Tramrail Div. of The Cleveland Crane 
& Engineering Co., Wickliffe, Ohio. 
Rolock, Inc., Fairfield, Conn. 
INHIBITORS—Pickling 
American Chemical Paint Co., aE Pa. 
Oakite Products, Inc., New York, N. 
Parkin Chemical Company, The, Pitishorgh, Pa. 


Haven, Conn, 


Conn, 


Haven, Conn, 


Mass. 


INSULATING LACQUERING 
SYSTEMS—Continuous 
American Insulating Machine Co., Phila., Pa. 
Industrial Ovens, Inc., Cleveland, Ohio. 
INSULATING MATERIALS— 


ee Heminway, Corticelli Co., New York, 
N. 


ean ‘Corning Fiberglas Corp., Toledo, O 


Standard Varnish Works, Staten Island, N. Y. 

Twitchell, E. W., Philadelphia, Pa. 
INSULATING MATERIALS—Paper — 

For Electric Wire Cable. 

Merrimac Paper Co., New York, N. Y. 

Twitchell, E. W., Philadelphia, Pa. 
LAME—LAHN— 

Montgomery Co., The, Windsor Locks, 
LATHES—Die Reaming 

Carboloy Co., Inc., Detroit, Mich. 

Roos, Tool & Mfg. Co., Montclair, N. J. 
LIME— 

Warner Co., Philadelphia and Bellefonte, Pa. 
LININGS—Acid and Alkali Proof 

Haveg Corp., Newark, Del. 
LOOMS—Weaving Wire Cloth 

(See Machinery- Lae ga Wire Cloth) 

Bruckner-Mitchell, Ine., New York, N. Y. 

LUBRICANTS — For Metal Cutting, 

Stamping and Drawing 

Apex Alkali Products Co., Philadelphia, Pa. 

Magnus Chemical Co., Garwood, N. J. 

Miller, R. H., Co., Inc., Homer, N. Y. 

Oakite Products, Inc., New York, N. Y. 

Standard Industrial Compounds Co., Inc., 

Chicago, IIl. 

LUBRICANTS—Wire Drawing 

(See Compounds—Wire Drawing) 
LUBRICANTS—Wire Rope 

Swift & Co., Chieago, Il. 
LUMBER—Wire Mill, 

car blocking 

North Anson Ree) Co., North Anson, Maine. 
MACHINERY—Armoring (Cable, Wire 

Hose) 

American Insulating Mach’y Co., Phila., Pa. 

New England Butt Co., Providence, R. I. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Perth Amboy, N. J. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Barbed Wire 

Glader Machine Works, Chicago, III. 

Wean Engineering Co., Cleveland, Ohio. 
MACHINERY—Bead Wrapping 

Terkelsen Machine Co., Boston, Mass. 
MACHINERY—Braiding 

Mossberg Pressed Steel Corp., Attleboro, Mass. 


New England Butt Co., Providence, mm. 3: 
Wardwell Braiding Machine Co., Central Falls, 


Pawtucket, R. I. 


Conn. 


for lagging and 


B. 3; 
Wire & Textile Mach'y, Inc., 
MACHINER Y—Brazing 


Eisler Engineering Co., Newark, N. J. 

Syncro Machine Co., Perth Amboy, N. J. 
MACHINER Y—Bunching 

American Insulating Mach’y Co., Phila., Pa. 

New England Butt Co., Providence, R. I. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Perth Amboy, N. J. 

Watson Machine Co., Paterson, N. J. 

Wire & Textile Machinery, Inc., Pawtucket, R.I. 


MACHINERY—Bundling, Scrap 


Fenn Manufacturing Co., Hartford, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINER Y—Cable, Electric 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Synero Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Chain Making 
Nilson, A. H. Machine Co., The, 
Bridgeport, Conn. 
MACHINERY—Cable, Rope Closing 


New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
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MACHINERY—Coilers 

Boyd & Sons Manufacturing Co., Phila., Pa. 

Eisler Engineering Co., Newark, N. J. 

Entwistle, Jas. L. Co., Pawtucket, R. I. 

Fenn Manufacturing Co., Hartford, Conn. 

Morgan Construction Co., Worcester, Mass. 

National Machinery Exchange (used), New 
York, N. Y. 

New England Butt Co., 

Ruesch, H. J. Machine Co., Newark, N. J. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Synero Machine Co., Perth Amboy, N. J. 

Torrington Mfg. Co., Torrington, Conn. 

Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 

Watson Machine Co., Paterson, N. J. 

Wean Equipment Corp., Cleveland, Ohio. 

Wire & Textile Machinery, Inc., Pawtucket, R. I. 


MACHINERY—Cold Heading 
(See Cold Headers) 


MACHINERY—Copper Wire Drawing 
and Rolling 
Aetna-Standard Engineering Co., 

Ohio. 
American Insulating Mach’y Co., Phila., Pa. 
Fenn Manufacturing Co., Hartford, Conn. 
National Mach’y Exch. (Used), New York, N. Y. 
Ruesch, H. J. Machine Co., Newark, N. J. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Fdry. & Mach. Co., 
Waterbury, Conn. 

MACHINERY—Covering Wire 
American Insulating Mach’y Co., Phila., Pa. 
National Erie Corp., Erie, Pa. 
New England Butt Co., Providence, R. I. 
Royle, John & Sons, Paterson, N. J. 
Standard Machinery Co., Mystic, Conn. 
Syncro Machine Co., Perth Amboy, N. J. 
Wardwell Braiding Machine Co., Central Falls, 


Providence, R. I. 


Youngstown, 


ae 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Cutting 
Eisler Engineering Co., Newark, N. J. 
Lewis Machine Co., The, Cleveland, Ohio. 
Mettler Machine Tool, Inc., New Haven, Conn. 
National Mach’y Exch. (Used) New York, N. Y. 
Nilson Machine Co., A. H., Bridgeport, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Die Making 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel & Carbide Corp., 

port, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Roos, Tool & Mfg. Co., Montclair, N. J. 
Wayne Wire Die Co., Hillside, N. J. 
Wickman, A. C., Ltd., Coventry, England. 


MACHINERY—Draw Benches 

Aetna-Standard Engineering Co., 
Ohio. 

Fenn Manufacturing Co., Hartford, Conn. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Edging 
Fenn Manufacturing Co., Hartford, Conn. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Enameling 
American Insulating Mach’y Co., Phila., Pa. 
Industrial Ovens, Inc., Cleveland, Ohio. 
Syncro Machine Co., Perth Amboy, N. J. 


MACHINERY—Extruding 
National Erie Ce., Erie, Pa. 
Robertson, John, Co., Brooklyn, N. Y. 
Royle, John, & Sons, Paterson, N. J. 
Standard Machinery Co., Mystic, Conn. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


MACHINERY—Fence 
Blashill, Arthur, Woodstock, Ont., Canada. 
Glader, Wm., Machine Works, Chicago, III. 
Interlocking Fence Co,, Morton, II] 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINER Y—Filament Coil Winding 


Eisler Engineering Co., Newark, N. J. 


MACHINERY—Flat Wire 
Fenn Manufacturing Co., Hartford, Conn. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 
Wean Equipment Corp., Cleveland, Ohio. 


McKees- 


Youngstown, 
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MACHINER Y—Galvanizing 
(See Galvanizing Equipment) 

MACHINERY—Galvanizing Wire 
Sleeper & Hartley, Inc., Worcester, Mass. 
Steel Equipment Co., Cleveland, Ohio. 
Vaughn Machinery Co., Cuyahoga Falls, O 
Wean Equipment Corp., Cleveland, Ohio. 
Wilson, Lee, Engr. Co., Cleveland, Ohio. 

MACHINERY—Gang Winders 
Entwistle, Jas. L. Co., Pawtucket, R. I. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Grinding 

Norton Co., The, Worcester, Mass. 
MACHINER Y—Insulating 

American Insulating Mach’y Co., Phila., Pa. 

National Erie Co., Erie, Pa. 

New England Butt Co., Providence, R. I. 

Royle, John & Sons, Paterson, N. J. 

Synecro Machine Co., Perth Amboy, N. J. 

Watson Machine Co., Paterson, N. J. 
MACHINER Y—Lead Encasing Presses, 

etc. 

Robertson, John Co., Brooklyn, N. Y. 
MACHINER Y—Lead Stripping 

Robertson, John Co., Brooklyn, N. Y. 
MACHINERY—Lock Washer 

Sleeper & Hartley, Inc., 
MACHINERY—Looms, Wire Weaving 

Interlocking Fence Co., Morton, III. 
MACHINERY—Magnet Wire 

American Insulating Mach’y Co., Phila., Pa. 

Fenn Manufacturing Co., Hartford, Conn. 

New England Butt Co., Providence, R. I. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Perth Amboy, N. J. 
MACHINER Y—Material Handling 

Cleveland Tramrail Div. of The Cleveland 

Crane & Engineering Co., Wickliffe, O 

MACHINERY—Measuring Wire & Cable 

Durant Mfg. Co., Milwaukee, Wis. 

Entwistle, Jas. L. Co., Pawtucket, R. I. 

New England Butt Co., Providence, R. I. 

Syncro Machine Co., Perth Amboy, N. J. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Nail and Tack 

Glader, Wm., Machine Works, Chicago, III. 

National Mach’y Exch. (Used), 

Sleeper & Hartley, Inc., Worcester, Mass. 

Wean Equipment Corp., Cleveland, Ohio. 
MACHINER Y—Panning 

American Insulating Mach’y Co., Phila., Pa. 

Syncro Machine Co., Perth Amboy, N. J. 

Wire & Textile Machinery, Inc., 
MACHINER Y—Pickling 

Rolock, Inc., Fairfield, Conn. 
MACHINER Y—Pointing 

Aetna-Standard Engineering Co., 

io. 

Fenn Manufacturing Co., Hartford, Conn. 

Morgan Construction Co., Worcester, Mass. 

National Mach’y Exch. (Used), New York, N.Y 

Ruesch, H. J., Machine Co., Newark, N. J 


Worcester, Mass. 


Scudder, E. J., Fdry & Mach. Co., Trenton, N.J. 


Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Perth Amboy, N. J. 

Vaughn Machinery Co., Cuyahoga Falls, O. 

Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 

Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Poultry Wire Fencing 
Interlocking Fence Co., Morton, III. 
MACHINERY—Rod Mill 


Fenn Manufacturing Co., Hartford, Conn. 
Morgan Construction Co., Worcester, Mass. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Rolling Mill 


Fenn Manufacturing Co., Hartford, Conn. 
Morgan Construction Co., Worcester, Mass. 
National Mach’y Exch. 
Ruesch, H. J., Machine Co., Newark, N: J. 
Syncro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 


Wean Equipment Corp., Cleveland, Ohio. 


New York, N.Y. 


Pawtucket, R.I. 


Youngstown, 


(Used), New York, N.Y. 


MACHINER Y—Rubber Insulating 


Royle, John & Sons, Paterson, N. J. 
Standard Machinery Co., Mystic, Conn. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


MACHINERY—Rubber Tubing and 
Straining 
New England Butt Co., Providence, R. I. 
Royle, John & Sons, Paterson, N. J 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Mystic, Conn. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


MACHINERY—Screw Wire 


National Mach’y Exch. (Used), New York, N.Y 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINER Y—Special 
American Insulating Mach’y Co., Phila., Pa. 
Davis, R. L. Electric Co., Wallingford, Conn. 
Emory, Robert J., Co., Newark, N. J. 
Entwistle, Jas. L. Co., Pawtucket, R. I. 
Fenn Manufacturing Co., Hartford, Conn. 
New England Butt Co., Providence, R. I. 
Ruesch, H. J. Machine Co., Newark, N. J. 
Seudder, E. J., Fdry & Mach. Co., Trenton, N.J. 
Sjogren Tool and Machine Co., Auburn, Mass. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Machinery Co., Mystic, Conn. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Spooling 
American Insulating Mach’y Co., Phila., Pa. 
Boyd & Sons Manufacturing Co., ie ags Pa 
Bruckner-Mitchell, Inc., New York, N. Y. 
Davis, R. L. Electric Co., os eR 
Eisler Engineering Co., Newark, 
Emory, Robert J., Co., Newark, N. z 
Entwistle, Jas. B Co., Pawtucket, i 4 
National Mach’y Exch. (Used), New York, N.Y. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Steel Equipment Co., Cleveland, Ohio. 
Syncro Machine Co., Perth Amboy, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Watson Machine Co., Paterson, N. J. 
Wean Equipment Corp., Cleveland, Ohio. 
Wire & Textile Mach’y, Inc., Pawtucket, R. I. 


MACHINERY—Spring Making 
National Mach’y Exch. (Used), New York, N.Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Staple 
Sleeper & Hartley, Inc., 
MACHINERY—Straightening 
Lewis Machine Co., The, Cleveland, Ohio. 
Mettler Machine Tool Co., New Haven, Conn. 
National Mach’y Exch. (Used), New York, N.Y. 
Nilson, A. H. Machine Co., = ac gS Conn. 
Ruesch, H. J., Machine Co., Newark, J. 
Sleeper & Hartley, Inc., Worcester, ie, 
Wean Equipment Corp., Cleveland, Ohio. 


MACHINER Y—Stranding 


Hughesville Machine & Tool Co., 
Hughesville, Pa. 

New England Butt Co., Providence, R. I. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Syncro Machine Co., Providence, R. I. 

Watson Machine Co., Paterson, N. J. 


MACHINERY—Strip Forming 
Wickman, A. C., Ltd., Coventry, England. 


MACHINERY—Strip Steel 


Aetna-Standard Engineering Co., Youngstown, 
hio. 

Fenn Manufacturing Co., Hartford, Conn. 

Ruesch, H. J., Machine Co., Newark, J. 

Steel Equipment Co., Cleveland, Ohio. 

Wean Equipment Corp., Cleveland, Ohio. 


MACHINERY—Swaging 
Fenn Manufacturing Co., Hartford, Conn. 
National Erie Corp., Erie, Pa. 
National Mach’y Exch. (Used), New a N.Y. 
Ruesch, H. J., Machine Co., Newark, N. 
Sleeper & Hartley, Inc., Worcester, bs 
Syncro Machine Co., Perth Amboy, N. J. 
Waterbury-Farrel Foundry & Machine Co., 

Waterbury, Conn. 


MACHINER Y—Taping 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 


WIRE 


Worcester, Mass. 


annie —— 











Wi 
MA 
An 
Ne 
Ste 
Sy 
We 
MA 
Ax 
Sy 
To 
MA 
To 
Va 
MA 
Me 


MA’ 
Br 
MA 
Kis 
Mi 
Sy: 
MA 
An 
Br 
Da 
Eis 
Sle 
Ste 
Sy: 
We 
M: Al 
























































tI. 


; 

















WHERE TO BUY, Continued 














MACHINER Y—Testing Physical 
Scott Testers, Inc., Providence, R. I. 
MACHINERY—Testing Equipment— 
Sparkers 
Davis, R. L. Elec. Co., Wallingford, Conn. 
Entwistle, Jas. L., Pawtucket, R. I. 
Wire & Textile Machinery, Inc., Pawtucket, R.I. 
MACHINERY—Tinning Wire 
American Insulating Mach’y Co., Phila., Pa. 
New England Butt Co., Providence, R. I. 
Steel Equipment Co., Cleveland, Ohio. 
Synero Machine Co., Perth Amboy, N. J. 
Wean Equipment Co., Cleveland, Ohio. 
MACHINER Y—Tinsel Rolling Mills 
American Insulating Mach’y Co., Phila., Pa. 
Fenn Manufacturing Co., Hartford, Conn. 
Synecro Machine Co., Perth Amboy, N. J. 
Torrington Mfg. Co., Torrington, Conn. 


MACHINERY—Trolley Wire 


Torrington Mfg. Co., Torrington, Conn. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Tube Mill 


Marshall-Richards Machine Company, Ltd., 
Trenton, N. J. 


MACHINERY—Weaving Wire Cloth 
Bruckner-Mitchell, Inc., New York, N. Y. 
MACHINERY—Welding Wire 
Eisler Engineering Co., Newark, N. J. 
Micro Products Co., Chicago, III. 
Synero Machine Co., Perth Amboy, N. J. 
MACHINERY—Winding 
American Insulating Mach’y Co., Phila., Pa. 
Bruckner-Mitchell, Inc., New York, N. Y. 
Davis, R. L. Electric Co., Wallingford, Conn. 
Eisler Engineering Co., Newark, N. J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Standard Mill Supply, Pawtucket, R. I 
Synecro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J 
MACHINERY—Wind-up (Constant 
Tension, Variable Speed) 
Aetna-Standard Engineering Co., Youngstown, 
Ohio. 
Davis, R. L. Electric Co., Wallingford, Conn. 
Fenn Manufacturing Co., Hartford, Conn. 
Industrial Ovens, Inc., Cleveland, Ohio. 
Marshall-Richards Machine Company, Ltd., 
Trenton, N. J. 
Standard Machinery Co., Mystic, Conn. 
Watson Machine Co., Paterson, N. J 


MACHINERY—Wire Bending 
Kisler Engineering Co., Newark, N. J. 
Kilmer, M. D., & Co., Cleveland, Ohio. 
MACHINERY—Wire Drawing 
Aetna-Standard Engineering Co., Youngstown, 
Ohio. ‘ 
American Insulating Mach’y Co., Phila., Pa. 
Fenn Manufacturing Co., Hartford, Conn. 
Marshall-Richards Machine Company, Ltd., 
Trenton, N. J. 
Morgan Construction Co., Worcester, Mass. 
National Mach’y Exch. (Used), New York, N.Y. 
Ruesch, H. J., Machine Co., Newark, N. J. 
Scudder, E. J., Fdry & Mach. Co., Trenton, N.J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Steel Equipment Co., Cleveland, Ohio. 
Syncro Machine Co., Perth Amboy, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, @. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
Wean Equipment Corp., Cleveland, Ohio. 
MACHINERY—Wire Forming 
Fenn Manufacturing Co., Hartford, Conn. 
Kilmer, M. D. & Co., Cleveland, Ohio. 
National Mach’y Exch. (Used), New York, N.Y. 
Nilson Machine Co., A. H., Bridgeport, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Wickman, A. C., Ltd., Coventry, England. 
MACHINERY—Wire Rope 
New England Butt Co., Providence, R. I. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Wood Screw 
National Mach’y Exch. (Used), New York, N.Y. 
MACHINERY—Wrapping Straight 
Lengths and Tubing 
Angier Corporation, The, Framingham, Mass. 
Terkelsen Machine Co., Boston, Mass. 
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MACHINERY—Wrapping Wire Coils 
Angier Corporation, The, Framingham, Mass. 
Terkelsen Machine Co., Boston, Mass. 

MATERIAL HANDLING EQUIPMENT 
Cleveland Tramrail Div. of The Cleveland 

Crane & Engineering Co., Wickliffe, O. 

MILLS—Tanden, Rolling & Edging 
Torrington Mfg. Co., Torrington, Conn. 
Wean Equipment Co., Cleveland, Ohio. 

NAILS—Wire 
American Steel & Wire Co., Cleveland, Chicago, 

New York. 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, Ill. 
Roebling, John A. Sons Co., Trenton, N. J. 
U. S. Steel Export Co., New York, N. Y. 
Wickwire Brothers, Inc., Cortland, N. Y. 
Wickwire-Spencer Steel Division of 

Colorado Fuel & Iron Corp., Buffalo, N. Y. 

OVENS—Cable Lacquering 
American Insulating Mach’y Co., Phila., Pa. 
Industrial Ovens, Inc., Cleveland, Ohio. 

OV ENS—Dehydrogenizing 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Industrial Ovens, Inc., Cleveland, Ohio. 

OVENS—lIndustrial 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Drying Systems, Inc., Chicago, li. 
Industrial Ovens, Ine., Cleveland, Ohio. 
Ross, J. O., Engr. Corp., New York, N. Y. 

OVENS—Welding Rod Coating 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Drying Systems, Inc., Chicago, Ill. 

Industrial Ovens, Inc., Cleveland, Ohio. 
Ross, J. O., Engr. Corp., New York, N. Y. 

PAINTS—Heat Resisting 
American Chemical Paint Co., Ambler, Pa. 

PANS—Vulcanizing 
Mossberg Pressed Steel Corp., Attleboro, Mass. 

PAPER—Creped Wrapping 
Angier Corporation, The, Framingham, Mass. 
Crepe-Kraft Company, The, Division 

National Waterproof Papers, Inc., Newark, 
N. J. 
Terkelsen Machine Co., Boston, Mass. 

PAPER—For Coil Wrapping and 
Corrosion Prevention 
Angier Corporation, The, Framingham, Mass. 
Crepe-Kraft Company, The, Division 

National Waterproof Papers, Inc., Newark, 
N. J. 
Terkelsen Machine Co., Boston, Mass. 

PATENT ATTORNEYS— 

Lancaster, Allwine & Rommel, Washington, D.C. 

PICKLING COMPOUNDS— 

American Chemical Paint Co., Ambler, Pa. 
Apex Alkali Products Co., Philadelphia, Pa. 
Oakite Products, Inc., New York, N. Y. 
Parkin Chemical Co., The, Pittsburgh, Pa. 

PICKLING—Hooks, etc. Acid Resisting 
Rolock, Inc., Fairfield, Conn. 

Youngstown Welding & Engineering Co., 
Youngstown, Ohio. 

PICKLING TANK LININGS— 
Haveg Corp., Newark, Del. 

PLASTIC TESTERS— 

Scott Testers, Inc., Providence, R. I. 

PNEUMATIC CYLINDERS— 

Entwistle, James L. Co., Pawtucket, R. I. 

POTS—Lacquer 
Industrial Ovens, Inc., Cleveland, Ohio. 

POTS—Lead Melting 
Robertson, John, Co., Brooklyn, N. Y. 

PRESSES—Hydraulic and Mechanical 
Robertson, John, Co., Brooklyn, N. Y. 
Standard Machinery Co., Mystic, Conn. 

PRESSES—Lead 
Robertson, John, Co., Brooklyn, N. Y. 

PULLERS AND GRIPS—For Wire 
Morgan Construction Co., Worcester, Mass. 
Scudder, E. J. Fdry & Mach. Co., Trenton, N.J. 
Sjogren Tool and Machine Co., Auburn, Mass. 
Sleeper & Hartley, Inc., Worcester, Mass. 


Vaughn Machinery Co., Cuyahoga Falls, O, 
Wean. Equipment Corp., Cleveland, Ohio. 


neem 


PUMPS—Hydraulic 
Robertson, John, Co., Brooklyn, N. Y. 


REEL AND TENSION STANDS— 
Davis, R. L. Electric Co., Wallingford, Conn. 
Entwistle, James L., Co., Pawtucket, R. I 
Industrial Ovens, Inc., Cleveland, Ohio. 
Roll-a-Reel, Cincinnati, Ohio. 

Sleeper & Hartley, Inc., Worcester, Mass. 
Syncro Machine Co., Perth Amboy, N. J. 
Watson Machine Co., Paterson, N. J. 


REEL CRUTCHES— 
Roll-a-Reel, Cincinnati, Ohio 
Watson Machine Co., Paterson, N. J. 


REELS & SPOOLS—Drawn Aluminum 
Alloy 
Acrometal Products, Inc., Minneapolis, Minn. 
Hubbard Spool Co., Chicago, IIl. 


REELS & SPOOLS—Annealing and 

Stranding 

Acrometal Products, Inc., Minneapolis, Minn. 

American Pulley Company, Philadelphia, Pa. 

Apco Mossberg Co., Attleboro, Mass. 

Howsam Spool Co., Aurora, IIl. 

Hubbard Spool Co., Chicago, IIl. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Niles Steel Products Div., Republic Steel Corp. 
Niles, Ohio. 


REELS & SPOOLS—Collapsible 
Entwistle, Jas. L. Co., Pawtucket, R. I. 

REELS & SPOOLS—Plastic 
Hubbard Spool Co., Chicago, II. 

REELS & SPOOLS—Steel 


American Pulley Company, Philadelphia, Pa. 

Apceo Mossberg Co., Attleboro, Mass. 

Clark, J. L., Mfg. Co., Rockford, Ill. 

Howsam Spool Co., Aurora, III. 

Hubbard Spool Co., Chicago, IIl. 

Mason Can Company, Providence, R. I. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 

REELS AND SPOOLS—Shipping and 

Shop 

Acrometal Products, Inc., Minneapolis, Minn. 

American Pulley Company, Philadelphia, Pa. 

Apco Mossberg Co., Attleboro, Mass. 

Bridge Mfg. Co., The, Hazardville, Conn. 

Clark, J. L., Mfg., Co., Rockford, Il. 

Howsam Spool Co., Aurora, IIl. 

Hubbard Spool Co., Chicago, III. 

Mason Can Company, Providence, R. I. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 

North Anson Reel Co., North Anson, Maine. 


REELS & SPOOLS—Wooden 
Acrometal Products, Inc., Minneapolis, Minn. 
American Woodworking Co., Chicago, Ill. 
Bridge Mfg. Co., Inc., The, Hazardville, Conn. 
Durkee Mfg. Co., Pine River, Minn. 
North Anson Reel Co., North Anson, Maine. 


REELS—Metal Bound 
Durkee Mfg. Co., Pine River, Minn. 
Howsam Spool Co., Aurora, IIl. 
Hubbard Spool Co., Chicagy, Il. 
North Anson Reel Co., North Anson, Maine. 


REELS—Takeoff 
Acrometal Products, Inc., Minneapolis, Minn. 
American Pulley Company, Philadelphia, Pa. 
Apceo Mossberg Co., Attleboro, Mass. 
Bridge Mfg. Co., The, Hazardville, Conn. 
Clark, J. L. Mfg. Co., Rockford, IIl. 
Howsam Spool Co., Aurora, IIl. 
Hubbard Spool Company, Chicago, III. 
Mossberg Pressed Steel Corp., Attleboro, Mass 
Niles Steel Products Div., Republic Steel Corp., 

Niles, Ohio. 

North Anson Reel Co., North Anson, Maine. 


REELS—Vulcanizing & Impregnating 
Apco Mossberg Co., Attleboro, Mass. 
Howsam Spool Co., Aurora, III. 
Hubbard Spool Company, Chicago, IIl. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
Niles Steel Products Div., Republic Steel Corp., 

Niles, Ohio. 
REELS—Wire Drawing 


Acrometal Products, Inc., Minneapolis, Minn. 

American Pulley Company, Philadelphia, Pa. 

Apco Mossberg Co., Attleboro, Mass. 

Howsam Spool Co., Aurora, IIl. 

Hubbard Spool Company, Chicago, III. 

Mossberg Pressed Steel Corp., Attleboro, Mass. 

Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 
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REELS—Wire Mill 
Acrometal Products, Inc., Minneapolis, Minn. 
American Pulley Company, Philadelphia, Pa. 
Apeo Mossberg Co., Attleboro, Mass. 
Bridge Mfg., Co., The, Hazardville, Conn. 
Durkee Mfg. Co., Pine River, Minn. 
Howsam Spool Co., Aurora, Ill. 
Hubbard Spool Company, Chicago, III. 
Mason Can Company, Providence, R. I. 


Mossberg Pressed Steel Corp., Attleboro, Mass. 
Republic Steel Corp., 


Niles Steel Products Div., 
Niles, Ohio. 
North Anson Reel Co., North Anson, Maine. 
REFRACTORIES—High Temperature 
Norton Company, Worcester, Mass. 
RESISTANCE HEATING—Anneal:ng 
Patenting, Etc. 
. Trauwood Engr. Co., Cleveland, Ohio. 
ROD BAKERS— 
Carl-Mayer Corp., The, Cleveland, Ohio. 
Drying Systems, Inc., Chicago, Ill 
Rockwell W. S., Co., Fairfield, Conn. 


Ross, J. O., Engineering Corp., New York, N.Y. 


RODS—Aluminum 
Aluminum Co. of America, Pittsburgh, Pa. 
RODS—Nickel Alloy 
International Nickel Co., Inc., 
RODS—Stainless Steel 
American Steel & Wire Co., 
RODS—Wire—Non-Ferrous 
Platt Bros. & Co., The, Waterbury, Conn. 
RODS—Wire, Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Indiana. 
Keystone Steel & Wire Co., Peoria, Ill. 
Roebling’s John A., Sons Co., Trenton, N. J. 


New 


Youngstown Sheet & Tube Co., Youngstown, O. 


ROPE—Wire 
American Steel & Wire Company, Cleveland, 
Chicago, New York. 


Bethlehem Steel Co., Bethlehem, Pa. 

Columbia Steel Co., San Francisco, Calif. 

Roebling’s John A., Sons Co., Trenton, N. J. 

U. S. Steel Export Co., New York, N. Y 

Wickwire-Spencer Steel Division of 

Colorado Fuel & Iron Corp., Buffalo, N. Y. 

RUBBER AND RUBBER COMPRES- 

SION TESTERS— 

Scott Testers, Inc., Providence, R. I. 
RUST PROOF COMPOUNDS 

(See Compounds—Rust Preventing) 
RUST REMOVING COMPOUNDS— 

(See Compounds—Rust Preventing) 
SALTS—Heat Treating, Descaling, etc. 

Holden, A. F., Company, The, New Haven, 

Conn. and Detroit, Mich. 

SATURATION SYSTEMS— 

Industrial Ovens, Inc., Cleveland, Ohio. 

Watson Machine Co., Paterson, N. J. 

Wire & Textile Mach’y Inc., Pawtucket, R. I. 
SOAPS—Industrial and Wire Drawing 

Apex Alkali Products Co., Philadelphia, Pa. 

Bick, Hans C., Inc., Reading, Pa. 

Magnus Chemical Co., Garwood, N. J. 

Miller, R. H. Co., Inc., Homer, N. Y. 

Potter, Neil Co., Newark, N. J. 





Standard Industrial Compounds Co., Inc., 
Chicago, Ill. 
Swift & Company, Chicago, Ill. 
SOLVENT RESIN SYSTEMS— 
Experimental 
Industrial Ovens, Inc., Cleveland, Ohio. 
STAMPINGS—Steel 





Hubbard Spool Company, Chicago, Ill. 


Mossberg Pressed Steel Corp., Attleboro, Mass. 


STRIP—Steel 
Armco Steel Corp., The, Middletown, Ohio. 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Roebling’s, John A., Sons Co., Trenton, N. J. 


Youngstown Sheet & Tube Co., Youngstown, O. 


SWIFTS—Take-off 


Apco Mossberg Co., Attleboro, Mass. 


Mossberg Pressed Steel Corp., Attleboro, Mass. 


Watson Machine Co., Paterson, N. J. 


TANKS—Compound 
Haveg Corp., Newark, Del. 
Watson Machine Co., Paterson, N. J. 
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York, N.Y. 


Cleveland, Ohio. 


TANKS—Pickling 
Haveg Corp., Newark, Del. 
TANKS—Steel 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
TINSEL—Cords, Decorative 
(See: Tinsel—Electric Conductor) 
TINSEL—Electric Conductor 
Montgomery Co., The, Windsor Locks, Conn. 
TINSEL—Electric Resistance 
(See: Tinsel—Electric Conductor) 
TINSEL—Lame, Silver and False Gold 
(See: Tinsel—Electric Conductor) 
TINSEL—tThread, Silver and False Gold 
(See: Tinsel—Electric Conductor) 
TINSEL—tThread, Decorative 
(See: Tinsel 
TINSEL—Wire 
(See: Tinsel—Electric Conductor) 
TRAMRAIL SYSTEMS— 
Cleveland Tramrail Div. of the Cleveland Crane 
& Engineering Co., Wickliffe, O. 
TRAVERSES—For Reels 
Entwistle, James L. Co., Pawtucket, R. I. 
Hubbard Spool Company, Chicago, III. 
Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 
TRAVERSE MECHANISMS— 
Apco Mossberg Co., Attleboro, Mass. 
Fenn Manufacturing Company, Hartford, Conn. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
New England Butt Co., Providence, R. I. 
Niles Steel Products Div., Republic Steel Corp., 
Niles, Ohio. 
Watson Machine Co., Paterson, N. J. 
Wire & Textile Mach’y Inc., Pawtucket, R. I. 
TUBE BENDERS AND FORMERS— 
H. D. Kilmer Co., Cleveland, Ohio. 
Ruesch, H. J., Machine Co., Newark, N. J. 
TURKS HEADS— 
Fenn Manufacturing Co., Hartford, Conn. 
VALVES & FITTINGS—Acid Resistant 
alaveg Corp., Newark, Del. 
VARNISHES—For Insulation 
Standard Varnish Works, 
VULCANIZERS— 
Watson Machine Co., Paterson, N. J. 
VULCANIZING PANS— 
American Insulating Mach’y Co., Phila., Pa. 
Mossberg Pressed Steel Corp., Attleboro, Mass. 
WEAVING—Industrial Wire Cloth 
(See Machinery— Weaving Wire Cloth) 
Bruckner-Mitchell, Inc., New York, N. Y. 
WELDERS—Spot and Butt 
Eisler Engineering Co., Newark, N. J. 
Micro Products Co., Chicago, IIl. 
WIND-UP AND UNWIND 
SYSTEMS—Continuous 
American Insulating Mach’y Co., Phila., Pa. 
Davis R. L. Electric Co., Wallingford, Conn. 
Entwistle, James L., Co., Pawtucket, R. I. 
Industrial Ovens, Inc., Cleveland, Ohio. 
Watson Machine Co., Paterson, N. J. 
Wire & Textile Mach’y, Inc., Pawtucket, R. I. 
WIRE—Aluminum 


Aluminum Co. of America, Pittsburgh, Pa. 
Malin & Co., Cleveland, Ohio. 


WIRE—Barbed 
Interlocking Fence Co., Morton, III. 
WIRE—Cast 
Youngstown Sheet & Tube Co., Youngstown, O. 
WIRE—Cold Heading 
American Steel & Wire Co., Cleveland-Chicago, 
New York. 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, Ill. 
Roebling’s, John A., Sons Co., Trenton, N. J. 
U. S. Steel Export Co., New York, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, O. 


Electric Conductor) 


Staten Island, N. Y. 











WIRE—Electric 
Malin & Co., Cleveland, Ohio. 


WIRE—Flat, Fine 
Montgomery Co., The, Windsor Locks, Conn. 


WIRE—Manufacturers 


American Steel & Wire Co., Cleveland-Chicago, 
New York. 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Johnson Steel & Wire Co., Inc., Worcester, Mass. 
Keystone Steel & Wire Co., Peoria, IIl. 
Roebling’s, John A., Sons Co., Trenton, N. J. 
Tennessee Coal, Iron & R. R. Co., 
Birmingham, Ala. 
U. S. Steel Export Co., New York, N. Y. 
Wickwire Brothers, Inc., Cortland, N. Y. 
Wickwire-Spencer Steel Division of 
Colorado Fuel & Iron Corp., Buffalo, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, O. 


WIRE—Music 
American Steel & Wire Co., Cleveland-Chicago, 
New York. 
Columbia Steel Co., San Francisco, Calif. 
Johnson Steel & Wire Co., Inc., Worcester, Mass. 
Malin & Co., Cleveland, Ohio. 
U. S. Steel Export Co., New York, N. Y. 


WIRE—Nickel & Nickel Alloy 


International Nickel Co., Inc., New York, N. Y. 


WIRE—Nickel Silver and Phosphor 
Bronze 
Malin & Co., Cleveland, Ohio. 


WIRE—Spring 
American Steel & Wire Co., Cleveland-Chicago, 
New York. 
Bethlehem Steel Co., Bethlehem, Pa. 
Columbia Steel Co., San Francisco, Calif. 
Continental Steel Corp., Kokomo, Ind. 
Johnson Steel & Wire Co., Inc., Worcester, Mass, 
Keystone Steel & Wire Co., Peoria, III. 
U. S. Steel Export Co., New York, N. Y. 
Wickwire-Spencer Steel Division of 
Colorado Fuel & Iron Corp., Buffalo, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, O. 


WIRE—Stainless Steel 

American Steel & Wire Co., Cleveland-Chicago, 
New York. 

Columbia Steel Co., San Francisco, Calif. 

Firth Sterling Steel & Carbide Co., McKees- 
port, Pa. 

Tennessee Coal, Iron & R. R. Co., 
Birmingham, Ala. 

U. S. Steel Export Co., New York, N. Y. 


WIRE—Steel—Also Coppered Steel— 
Also Galvanized Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Johnson Steel & Wire Co., Inc., Worcester, Mass. 
Keystone Steel & Wire Co., Peoria, IIl. 
U. S. Steel Export Co., New York, N. Y. 
Wickwire Brothers, Inc., Cortland, N. Y. 
Youngstown Sheet & Tube Co., Youngstown, O. 


WIRE—Straightening and Cutting 
Pittsburgh Cut Wire Co., Pittsburgh, Pa. 
Wickwire Brothers, Inc., Cortland, N. Y. 


WIRE—Zince 
Platt Bros. & Co., The, Waterbury, Conn. 


WIRE CLOTH—Industrial 
Roebling’s, John A., Sons Co., Trenton, N. J. 
Wickwire Brothers, Inc., Cortland, N. Y. 
Wickwire-Spencer Steel Division of 
Colorado Fuel & Iron Corp., Buffalo, N. Y. 


WRAPPING PAPER—Creped 
Angier Corporation, The, Framingham, Mass. 


Crepe-Kraft Company, The, Division 
National Waterproof Papers, Inc., Newark, 
N. J. 








YARNS & TAPES— 


Belding, Heminway, Corticelli Co., New York, 
N. Y. 


Owens Corning Fiberglas Corp., Toledo, Ohio. 


Twitchell, E. W., Philadelphia, Pa. 
YARN TESTERS— 


Scott Testers, Inc., Providence, R. I. 
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Integral units mounted on single base.—With flat, retracting-pintle, anti-slap, integral-tension, fully anti-friction 
bearing. Geared backturn cradles, variable backturn with added change gears. Eccentric axle support rollers. 
Automatic spring-set, air-off brakes. 





Available in many sizes and combinations. 





Other, all fully up-to-date planetary head designs, lighter and heavier, provide staggered cradles, ring backturn. 
Filler cop spindles for cabling. Main shaft bearing support designs for heaviest duty, highest speeds, etc., etc. 
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Continuous Annealing subjects the entire length Bright Annealing Tubing. Discharge end of 


and width of the strip to same time and tempera- an EF continuous special atmosphere furnace 


ture treatment, greatly improving drawing qualities. bright annealing 40,000 lbs. steel tubing per day. 


Clean Annealing Wire in an EF gas fired recuper- . Brazing and Heat Treating operations are 
ative radiant tube type special atmosphere continuous carried out in above furnace. Other interesting instal- 
roller hearth furnace. Handles coils up to 30” diameter. lations are shown in Bulletin No. 461. Send for copy. 


BUILDS A SIZE AND TYPE FURNACE 
FOR every HEAT TREATING REQUIREMENT 


@ Whether yours is a ferrous or non-ferrous annealing, brazing, 
forging or other heating or heat treating problem—there’s an 
EF furnace to take care of your specific requirements. EF builds 
all types—in sizes for most any production—oil-fired, gas-fired 
or electrically heated. Consequently we can recommend without 
prejudice the design, the size and the method of firing that suits 
your particular problem—best. 

For uniform, efficient, low-cost operation and results it will 
pay you to investigate recent EF developments—the results of 
over 30 years of furnace building experience. Call in an EF 
engineer on your next furnace problem. 

Write for Bulletin 461. It illustrates 17 sizes and types—and 


describes each briefly. 


THE ELECTRIC FURNACE CO. 


GAS FIRED, OIL FIRED AND ELECTRIC FURNACES boy, ~ Choo 
FOR ANY PROCESS, PRODUCT OR PRODUCTION 














